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FRONTISPIECE and BOOK. 


LL Recreations do delight the Mind ; 
Z A But theſe are beſt, being of a learned kind : 
Here Art aud Nature ſtrive te give content, 
In ſhewing many a rare Experiment 3 
Whick you may read, and on their Schemes here look, 
Both in the Frontiſpiece, and i the Book. 
Upon whoſe Table new Conceits are ſet, 
. Like dainty Diſhes, thereby for to whet 
And win your Fudgment with your Appetite 
To taſte them, and therein to take delight. 
The Senſes Objeds are but dull at beſt, 
But Art doth give the IntelleG a Feaſt. 
Come bither then, and here I will deſcribe 
What this ſame Table doth for you provide. 
Here Dueſtions of Arithmetick are wrought, , 
And bidden Secrets unto light are brought. 
The like it in Geometry doth unfold, 
And fometooin Colmography are told : 
Tt divers pretty Dyals doth deſcry, 
Withftrange Experiments in Aſtronomy, 
And Navigation, with each ſeveral Picture, 
Iz Mutick, Opticks, aud ia Architecure : 
I: Statick, Machanicks, axd Chymiltryz © 
I Water-Works 3 and, to.aſcend more high, 
In Fire-Works, like to Jove's Artillery. 
Allthis I know thou in this Book ſhalt find, 
And heres enough for to content thy Mind. 
For from good Authors, this our AUTHOR drew 
Theſe Recreations, which are Strange and True : 
So thas <hi5 BOOK?s a Centre, and '1is.fit 
_ bat in this Centre, Lines of Praiſe ſhould meet. 
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To the Thrice Noble, 


and moſt Generous Lord, 


The Lord Lambert Verrevken - 
Lord of Hinder, Wolverthem, &c. 


My Honourable Lord, 


Az< Monglt che Rare and Curi- 
ous Propoſitions which I 
89% have learned out of the 
Studies of the Mathema- 

ticks in the famous Univerſity of 
Pont a Mouſſon,] have taken ſingular 
pleaſure in certain Problems, no leſs 
Ingenious than Recreative, which 
drew me unto the ſearch of Demon- 
[trations more difficult and ſerious, 
{ome of which I have amaſſed, and 
cauled to pals the Preſs, and hers 
ded1- 


The Epiſtle Dedicatory. © 
dedicate them now unto Your Hc- 
nour : Not that I account them wor- 
thy of Your View, but in part t© 
reſtihe my affectionate defires tO 
ſerve You, and to ſatisfie the Cu- 
rious, who delight themſelves in 
theſe Pleaſant Studies ; knowing 
well that the Vobility and Gentry ra- 
ther ſtudy the Mathematical Arts to 
content and ſatisfie their AﬀeGtions | 
in the ſpeculation of ſuch admira- 
ble Experiments as are extracted 
from them, than 1n hope of gain to 
fill their Purſes. All which Studiec, 
and others, with my whole Endea- 
vours, I-thall always dedicate unto 
Your Honour. with an ardent deſire 
To be accounted ever, 


Tour moſt humble and obedient 
Nephew and Servant, 
H. Van ErTeEN, 


EO OTE JEIETT. 
TI714114106001011111418141% 


To the READER, 


SIG 5.7 hath been beroall by 
_ (6 many, that ſundry fine 
GY key 2:ts, as well amongſt the 
SEES Ancient as Modern.hawve 
ſported and delighted 
themploes upon ſeveral things of 
ſmall conſequence, as upon the Foot of 

| aFly, upon a Straw, upon a Point ; 
nay upon nothing ; Striving as ir 
were to ſhew the Greatneſs of their 
' Glory, in the Smallneſs of the Sub- 
jet: And have amongſt moſt ſolid 
and artificial Concluſions, compoſed 
and produced ſundry Inventions both 
Philoſophical and Mathemarical, to 
ſolace the Mind, and recreate the G pi- 


A = * A 71ts, 


"; 


The Epiſtle to the Reader, 
rits, which the ſucceeding Apes haug 
imbraced, and from them gleaned and 
extrafled many admiral, and rare 
Concluſions ; juaging that borrowed 
matter often-times nelds praiſe to the 
indufiry of its Author. 

Hence for thy uſe (Courteous Reg- 
der) 1 have with great ſearch and la- 
bour collefed alſo and heaped up to- 
gether in a body, of theſe pleaſant and 
fine Experiments to ftir up and delight 
the Aﬀectionate, Count of the Writings 
of Socrates, Plato, Ariſtotle, De- 
moſthenes, Pythagoras, Democra- 
tes, Pliny, Hyparchus, Euclides, 
Vitruvins, Diaphantus, Pergzus, 
Archimedes, Papus Alexandrinus, 
Vitel[1us; Prolomeus, Copernicus, 
Proclus, Mauralicus, Cardanus, Va- 
lalpandus,Kepleirus, Gilberrus,Ty- 
chonius, Dureirus, Joſephas, Cla« 
'vius,Gallileus Maginus, Euphanus 


Ty- 


The Epiſtle to the Reader. 


Tyberil, and others) knowing Art 
imitates Nature, that glories always 
in the variety of things which ſhe pro- 
duceth to ſatisfie the Minds of Curious 
Inguiſitors. And though perhaps theſe 
Labours to ſome humerous Perſons 
may ſeem vain and ridiculous, for ſuch 
it was not undertaken : But for thoſe 
which intentively have deſired and 
ſought after the knowledge of thoſe 
things.it being an Invitation and Mo- 
tive to the ſearch of greater matters, 
and to imploy the Mind in Uſeful 
Mnowledge, rather than to be buſted 
in vain Pamphlets, Play-books, 
fruitleſs Legends, and prodigious Hi- 
ſtories, that are invented out of F an- 
cie, which abuſe many Noble Spirits, 
dull their Wits, and alienate their 
thoughts from laudable and honour- 
able Studies. In this Tractate thou 


maiſt therefore make choice of ſuch 


4 2 Ma- 


The Epiſtle to.the Reader. 
Mathematical Problems and Con- 
cluſions as may delight thee, which 
kind of Learning doth excellently a- | 
dorn a man ; ſeeing the Uſefulneſs | 
thereof, and the Manly Accompliſh- | 
ments it doth produce, 3s profitable | 
and delightful for all forts of People, | 
. who may furnifh and adorn themſelves 
with abundance of matter in that | 
kind, to help them by way of uſe and 
diſcourſe. And to this we have alſo | 
added our Pyrotechny, knowing that | 
| Beaſts have for their Object onely the | 
ſurface of the Earth, but hoping that | 
thy Spirit, which followeth the motion | 
of Fire, will abandon the lower Ele- | 
ments, and cauſe thee to lift up thine | 
Eyes to ſoar in an higher Contempla- | 
tion, having ſo glittering a Canopy to | 
behold, and theſe pleaſant and recrea- 


 » tive Fires aſcending may cauſe thy af- 


fefFions alſo to aſcend. The Whole 
whereof 


w 


| The Epiſtle to the Reader. 


whereof we ſend forth to thee, that de- 
fireſt the Scrutability of things ; Nas 
ture having furniſhed us with matter, 
thy Spirit may eaſily digeſt them, and 
 putthem finely in order, though now 
| in diſorder. 


AD AUTHOREM 
'D. D. Henricum Van Etenium, 


Alumnum Academiz 
PONTA MOUSSON, 


' A Rana Walkeri fuleant ſecreta profundi, 
A Deſfinat occultam carpere Porta Viam, 
Itals (ardani mirata eſt Lampada aottt 
Terra, Syracuſuum Gracia tota ſenem : 
Orbi terrarum, Ptolome: Clepſyara toti, - 
Rara dioptra Procli, mira fuere auss 
Angliate foveat dotFusPont Monſſon alumnum, 
Oniaquid nature, qui legs, horts habe. 
Dotta, coronet opus doctum, te fit tua doito 
Digna, Syracuſii, arca, corona, Vii, 
eA4rca Syracuſin utinam fit plumbea ſervit, 
Atwrea ſed Dominis, anrea tota ſutte 
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* Five or fix things I have thought 
worthy to declare, before 1 aſs 
further. 


S&/uD[rſt, That I place not the 
2 a g ſpeculative Demonſtra- 


Cx Ie þlems, but content my 
ſelf to ſhew them as ar the Fingers 
Z end: Which was my Plot and In- 
tention, beeauſe thoſe which un- 

| derftand the Mathematicks can 
T conceive them cafily ; others for 
| the moſt part will content them- 

a 4 ſelves 


By way of Advertiſement. 


ſelves onely with the Knowledge | 
of them, without ſeeking the Rea- : 


ſon. 


Secondly, To give a greater 


grace to. the practice of thele | 


Things, they ought to be con- | 
cealed as much as they may, in Þ 
the {ubrilty of the way 3 for that | 


which (doth raviſh the Spirics is, 


An Admirable Effe&, whoſe Cauſe is 4 


Unknown ; which if it were dilco- | 


yered, half the pleaſure 1s loſt : 


therefore all the finenels confiſts | 
in the dexterity of the At, con- | 
cealing the means, and changing - 


often the Stream. 


Thirdly, Great care ought to be | 


had that one deceive not himſelf, 
that would declare by way of Art 
to deceive another]: This will 
make 


4.5.8 


Uo 


_—_ 


By way of Advertiſement. 
make the matter contemptible to 
ignorant Perſons, which will ra- 
ther caſt the Fault upon the Sci- 
ence, than upon him that ſhews 
it : When the Cauſe is not inthe. 
Mathematical Principles, bat in 
him that fails in the ating of it; 


Fourthly, In certain Arithme- 
tical Propoſitions they have one- 
ly their Anſwers, as | found them 
in ſundry Authors, which any 

being ſtudious of Mathe- 
matical Learning, may find their 
Original, and allo the way of their 
Operarion. 


Fifthly, Becauſe the Number 
of theſe PROBLEMS, and 
their Dependancee, are many and 
intermixed, I thought it conveni- 
ent to gather them into a Table : 
that 


By way of Advertiſement. 


that ſo each one according to his | 
Fancy might make beſt choice of | 


that which might beſt pleaſe his 


Palate, the matter being not of 
one Nature, nor of like Subtilty : Þ 
But whoſoever will have patience ® 
to read on, ſhall find the End bet- | 
ter than the Beginning. a 
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Pag. 136, 166,167,168,169,171, 245- 


Experiments 
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Pag. 220. to 224+ 


Experiments in Navigation. 
Pag, 105, 232, 233, 236, 237- 
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Pag. 78, 87, 126. 
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Pag. 6,66,98,99,100,102,129,131,141,142, | 
143,144,1460,149,151,152,153,155, tO 165. 


Experiments in ArchiteCure. 
Pag. 16, 242, 243» 


Experiments in Statich. : 
Pag.27,30,32,71,199,200,201, 203,204,205; E 
207« ; | Y 
Experiments tu Mechanicks. - 
Pag, $6,58,68,88,95,108,110,128,172,173, P 
1741176,246,248,255,256- | 

Experiments in Chymiſtry. 

Pag- 198,253,254,255»259,2 60. 


Experiments in WWater-works. 
Pag.18g to 196. 245, t0 252. 


Experiments in Fire-works. 
From page 261, to the end. 
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To find a Number thought upott« 


JINSI SG 1d him that he Quadruple the 
dT Number thought upon, that is, 
dl =<\& multiply itby 4, and unto it bid 
SYS him to add 6, 8, 10, or any | 
Tg Number at pleaſure : and let 
him take the half of the ſum, 
then ask how much-it comes to ? for then if * you 
take away half the number from it which you 
willed him at firſt to add to it, there ſhall remain 
the double of the number chotight upon 


B Examfles 


2 @MBathematical Recreation. 


. Example. | 
The Number thought upon 8 
The Quadiuple et it 4 20 
\Pat $ untq it,;:makes  2$ 


The half of*it is I4 
Take away half the number added, from 2 

It, vi2, 4, the reli 15 2 
The double of the number thought upon,v3z. 10 


Another way td find what namber was thought upox. 


B* him which thinketh double his Number, 
and unto-that double add 4, and bid him 
multiply that (ame pradud@ by 5,. and unto that 
product bid him add 12, and mulciply that laſt 
number by x0 (which is done eafily by ſetting a 
Cypher at the end of, the number ) then ask him 
the latt number or produc; and from it (ecretly 
ſubrra& 3203 rhe remainder in the hundreth 
place is the number thought upon. 


Example. 
The numbex thought upon #77 
To it add 4, makes 18 | . © 0x Wwac 


700 account 


Which multiplied by 5 makes go | onely but the 


To which add 12, makes 1©c2 | 
This multiplied by 10 ru dogs ' 
which is onely by ad- = mt 
ding a Cypher to it, 7020 | 7.10 have you 
makes the Number 
From this fubtra& 320 thought upon 
Kelt J 005 


To 


Bathematical Recteation. Z 


To find Numbers concejved upon, otherwiſe than the 
former. 


= the party which thinks the number, that . 
he tripple his thought, and cauſe him to take 
the half of it: (if it be odd, take the leaſt half, 
and put one unto it) then will him to tripple the 
half, and take half of it, as before : Laſtly, ask 
him how many Nines there is .in the laſt half, 
and for every Nine, account four in your memo- 
ry, for that ſhall ſhew the number thoughtupon, 
if both the tripples were even : but if it be odd 
at the firſt tripple, and evenat the ſecond, for the 
one added unto the leaſt half keep one in memo- 
ry : if the firſt tripple be even, and the ſecond 

_ odd, for the one added unto the leaſt half keep 
two in memory: laſtly, it at both times intrip=- 
ling, the numbers be cdd, for the two added un- 
fo the leaſt halts, keep three in memory : Theſe 
cautions obſerved, and added unto as many fours 
as the party ſays there is Nines contained in the 
laſt half, ſhall never fail you to declare or diſcern 
truly what number was thought upon; 
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Example. 


The Number thought upon 4 or 7 
The tripple I20r2X 
The half thereof 6 or 10, one put to it makes 1x 
The tripple of the half 18 0r33 
The half $ or 16, one put to it makes 17 
Fhe number of Nines in the laſt half 7x or x 

- B32 The - 
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The firſt x repreſenteth 4 , the number thought 
upon, and the laſt 1 with the caution makes 7,the 
other number thought upon. 


Note. 


Order your Method fo that you be not diſco- 
vered, which to help, you may with dexterity 
and induſtry make Additions, Subſtratttons, Mul- 
tiplications, Diviſiens, &c- and inſicad of asking 
how many Nincs there is, you may ask how ma- 
ny Eights, Tens, &c. there is, or ſubtract Eight, 
Ten, &c. from the Number which remains, for 
to find out the Number thought upon. 


Now touching the Demonſtrations of the for- 
mer Dire&ions, and others which follow. they 
depend upon the 2, 7, 8, and 9 Booky of the Ele- 
ments of Exclide : Upon which ſecond Book and 
fourth Propoſition, this may be extracted, for 
thoſe which are more learned, for the finding of 
any Number that any one thinketh on. 


. Bid the party that thinks, that he break the 

Number thought upon into any two parts, and 
unto the Squares of the parts let him add the 
double Product of the parts3 then ask what it 
amounteth unto? So the Root Buadrar ſhall be 
the Number thought upon. 
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Example. 


The Number thought upon 5 
The parts ſuppoſe 3 and 2 
The Square of 3 makes g? 

The Square cf 2 makes 4. | the ſum of theſe three 


The produd of the i numbers 25,the ſquare 
: > Py 
parts, vize 3 by 2 ' Root of Which is 5,the 
makes 6, which 6 C7 | aumber thought upon 
doubled makes 3 


Or more compendioutly it may be delivered 
thus: 


Break the Number into two parts, and to the - 
Product of the parts add the Square of half the 
difference of the parts, then the Root Quadrat of 
the Aggregate is half the Number conceived. 


Eramination, 


He Problems which concern Arithmetick, we 

examine not : for theſe are eaſie to azly one 

which bath read the Grounds and Prixciples of A= 

rithmetick 3 bat we eſpecially touch upon that which 

tends to the Speculations of Phyſick, Geametry,and 

Opticks,and ſuch others which are of more difficulty, 
and more principally to be examined and conſidered. 
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PROBLEM IL 


Hew to repreſent to thoſe which are in a Cham- 
ber, that which is without , or all that which 


paſſeth by. 


| T His is one of the fineſt Experiments in the 
Opriques, and it is done thus : Chuſe a 
Chamber or Place which is towards the Street, 
frequented with People, or which is againſt ſome 
fair flouriſhing Object, that ſo it may be more 
delightful and pleaſant to the Beholders, then 
make the Room dark by ſhutting out the light, 
except a ſmall hole of ſixpence broad ; this done, 
alfthe Images and Species of the Objects which 
are without, will be ſeen within, and you ſhall 
have pleaſure to ſee it, not only upon the Wall, 
but eſpecially upon a ſheet of white Paper, or 
WE | {ome White Cloth 
hung near the hole: 
 g  andit unto the hole 
M\.-> you place a round 
= Glaſs, that is, a 
. Glaſs whichis thic- 
..| ker in the middle 
than at the edge: 
{uch as 1s the com- 

mon Burning Glaſſes, orfſuch which old People 
uſe; for then the Images which before did ſeem 
ecad, and of a darkiſh colour, will appear and 
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be ſeen upor the Paper, or white Cloth, accord- 
ing to their natnral colours, yea more lively than 
their natural, and the appearances will be fo 
much the more beautitul and perfet, by how 
much the hole is lefſer, the day clear, and the Sun 
ſhining. 

It is pleaſant to fee the beautiful and 'goodly 
Repreſentation of the Heavens, intermixed with 
Clouds in the Horizon, upon a Woody Situation, 
the motion of Birds in the Air, of Meu and other 
Creatures upon the Ground, with che trembling 
of Plants, Tops of Trees, and ſuch like : For 
every thing will be (een within, even to the life, 
but inverſed : Notwithſtanding, this beautiful 
Paint will ſo naturally repreſent it ſelf in ſuch a 
lively Perſpe&ive, that hardly the-moſt acurate 
\ Painter can repreſent the like. 

Now the reaſon 
why the Images and | p 
Objects without are alfa. 
| inverſed , is becauſe BYE © * 
the Species do inter- © (T0 
ſe& one another in -\\yldn <P] 
the hole, ſo that the *F in 
ſpecies of the feet af- WW: 
cend.and thoſe of the Sn====u 
head deſcend. f | 

But here note, that they may be repreſented 
right two manner of ways: Firſt, with a Con» 
cave Glaſs: ſecondly, by help of another Convex 
Glaſs, diſpoſed or placed between the Paper and 
the other Glaſs, as may be (cen here by the Fr- 
gure, WEED 

| B 4 Naw 
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Experiment may excellently help them in the 
lively painting of things perſpe&ive-wile, as To- 


Fographical Cards, &c. and for Philoſophers, ici. 


a fine Secret to explain the Organ of the light, 


for the hollow of the Eye is taken as the cloſe - 


Chamber, the Ball of the Apple ef the Eye, for 
the hole of the Chamber, the Cryſtaline humour 
at the {mall of the Glaſs, and the bottom of the 
Eye, for the Wall or Leaf of Paper. 


FO  ———— 


— —— 


Examination; 


© He Species being preſſed together, or contraticd, 
doth not perform it upon a Wall, for the ſpe- 
cies of any thing gdorly""peeſent it ſelf not onely 512 
oxe hole of a Viffndow , but in infinite holes, even 
unto the whok & Mi X mos bor at leaſt unto a Hemi- 
ſphere (it? N #freeMedium ) if the Beams 
or Refleflioiryy We, and by bow much the 
hole 5 madele age to tbe Species, by ſo 
much the more. PE are pee Images formed. 


8B 


In Convex or Concave Glaſles , the Images will be 
difproportionable to the Eye, by bow much they are 
more Concave, or Convex, and by bow much tbe parts 
of the Image comes near to the Axis, for thoſe that 
act near, gre better proportioned tban #boſe which are 

Foun Wy off . 


Now I will add here only by paſſing by, for ſuch 
which affe& Painting and Portraiture, that this 


bs Bit 
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But to have them more lively and true, according 
#0 the Imaginary Conical Seftion, let the hole be no 
greater than apins head made upon a piece of thin 
Braſs, or ſuch like, whick bole repreſents the tap of 
the Cone, and the Baſe thereof the Term of the Spe- 
cies: This pratiice is beſt when the Sun ſhines upon 
the bole, for then 1he Objefs which are oppoſite to that 
Plain will make two like Cones, and will lively re- 
preſent the things without in a perfe@ imnverſed Per- 
ſfpecirve, which drawn by the Pencil of ſome drtifi- 
cial Painter, turn the Paper upſide-down, and it will 
be dire, and to the life. 

But the apparances may be direc , if you place 
another hole oppoſite wnto the former, ſo that the 
Speftator be under it , or let the Species reflet upon 
a Concave Glaſs,and let that Glals reflef upon a Pa- 
per, or ſome white thing. EY 


 ——— I  _. 
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PROBLEM IIL. 


To tell how much weighs the blow of ones fiſt, of a 
Mallet, Hatchet, or ſuch like, ar reſting wibout gi- 
ving the blow. | 


Q<abger in his 331 exerciſe againſt Cardan, Ye- - 
lates that the Mathematicians of Maximiltan 
the Emperour, did propoſe upon a day this Q#c- 
ftion, and promiſed to give the reſolution 3 not- 
withſtanding Scaliger deliveredit not , and con- 


ccive it to be thus : * Take a Balance, and let the 
Fiſt, 


xo MBathematical Recreation. 
Fiſt, the Mallet, or Hatchet reſt upon the Scale, 
or upon the Beam of the Ballance, and put into 
the other Scale as much weight as may counter- 
poiſe it, then charging or laying more weight 
into the Scale, and ſiriking upon the other end, 
you may {ce how much one blow is heavier than 
another, and fo conſequently how much it may 
weigh : for as Ariflstle ſaith, The motion that 4 
made in ſtriking adds great weight unto it, and ſo 
much the more, by how much it # quicker : there- 
| fore in effec, if there 
were placed a thou- 
ſand Mallets, or a 
' Thouſand Pound 
weight upon a ſtone, 
nay, though it were 
SK cxcccdingly preſſed 
WY down by way of a 
| _ Vice, by Levers, or 
other Mechanick Engine, it would be nothing to 
the rigor and violence of a blow. IS 
Is it not evident that the edge of a Knife laid 
upon Butter, and a Hatchet upon a Leat of Pa- 
per, without ſtriking makes no impreſſion, or at 
leaſt enters not ? But ſtriking upon the Wood a 
little, you may preſently ſee what effect it hath ; 
which is from the Quickneſs of the Motion, 
which breaks and enters without reſiſtance, if it 
be extream quick as experience ſhews us in the 
blows of Arrows, of Cannons, Thunder-bolts, 
and {uch-like. 


Oramt- 
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Examination. 


Ny + 


His Problem was extrafied from Scaliger, 

who had it from Axiſtotle, but ſomewhat re- 
fraftory compiled, and the ſtrength of the Effet he 
ſays depends onely in the violence of the Motion 
then would it follow that a little light Hammer wp- 
ou 4 piece of Wood being quickly cauſed to ſmite, 
would give greater blow, and do more hurt than a 


| great Sledge ſtriking ſoft > this is abſurd, and con- 


oy bs Ae Se RS kd 


trary to Experience. Therefore it conſiſts not totally 
in the Motion : for if two ſeveral Hammers, ibe 
one being twenty times heavier than the otber, ſhould 
move nth like ©wickneſs, the Effed would be much 
different : there 1 then ſomething elſe to be conſider= 
ed befides the Motian, which Scaliger underſtood 
.mot : for if one ſhould have asked him what # the 
reaſon that a Stone falliag from a Window to a place 
near at hand, is not. ſo forceable as if it fell far- 
ther down , and when a Bullet flying out of a Piece. 
aud ſtriking the Mark zear at hand, will not make 
ſuch an Effe& as ſtriking the Mark further off. But 
we ſuppoſe that Scaliger and Cardanus who han- 
ales this ſubjet, would uot be I:ſs troubled to re- 
folwe this, than they have been in that. 


PRO- 
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How to break, a Staff which is laid upon two Glaſſes 
full of Water, without breaking the Glaſſes, or 
ſpilling the Water 3 or upon two Reeds or Straws, 
without breaking of them. 


| place the Glaſſes which are full of Water 
upon two Joynt Stools, or ſuch like, the one 
as high as the other from the ground, and difſtant 
one from another by two or three foot, then 
place the ends of the Staff upon the edges of the 
two Glaſſes, ſo that they be ſharp : this done, 
with all the force you can, with another Staff 
firike the Staff which is upon the two Glaſſes in 
. / the middle, and it 
will break without 
breaking the Glaſſes, 
or ſpilling the Wa- 
tEr. 

In like manner may 
you do upon two 
Reeds, held with 
your hands in the 


Air without breaking them : Thence Kitchin- 
Boys often break Bones of Mutton upon their 
hand, or with a Napkin, without any hurt, in 
onely ſtriking upon the middle of the Bone with 
a Knife. 


Now 
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Now in this AQ, 'the two ends of theStaff in 
breaking ſlides away from the Glafſes , upon 
which they were placed 3 hence it cometh that 
the Glaſſes are no wiſe endangered,no more than 
the Knee upon which a Staff is broken,foraſmuch 
in breaking it prefſeth not : as Ariſtotle in his 
Mechanick Dueſtions obſerveth. ; 


Examination; 


þ were neceſſary here 10 note, that this thing may 
be experimented, firſt, without Glafles, 3n pla- 
ng a ſmall ſlender Staff upon two props, and then 
making trial upon it > by which you may ſee how the 
Staff will exther break, bow, or depart fromits props, 
a1d that either direGily, or obliquely : But why by 
this violence, that one Staff ſtriking another, (which 
# ſupported by two Glaſſes) will be broken without 
offending the Glaſſes, is as great a difficulty to be 


reſolved as the former. 
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PROBLEM V. 


How to make a fair Geographical Card in a Garden- 
Plot, fit for a Prince, or Great Perſonage. 


T* is uſual amongſt Great Men to have fair Gee 
graphical Maps, large Cards, and great Globey, 
that by them they may as at once have a view of 
any place of the World, and fo furniſh them- 
ſelves with a general knowledge not onely of þ 
their own Kingdoms Form, Situation, Longi- 
tude, Latitude, &c. but of all other places in the 
whole Univerſe . with theic Magnitudes, Poli- 
tions, Climates and Diſtances. 

— Nowlefteem that it is riot unworthy for the 
Meditations of a Prince, ſeeing it carries with it 
many Profitable and Pleaſant Contentments : if 
fuch a Card or Map by the Advice and Diredion 
of an able Mathematician were Geographically 
deſcribed in a Garden-plot form, or in ſome o- 
ther convenient place, and inſtead of which ge- 
neral deſcription might particularly and artifici- 
ally be prefigured his whole Kingdoms and Do- 
minions; the Mountains and Hills being raiſed 
like ſmall Hillocks with Turfs of Earth, the Val-? 
teys ſomewhat concave, which will be more 
agreeable and pleaſing to the Eye, than the De- 
ſcription in plain Maps and Cards, within which 
may be preſented the Towns, Villages, _— or 
other 
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other remarkable Edifices, in ſmall green Moſlie 
Banks, or Spring-work proportional to the Plat- 
form, the Forreſts and Woods repreſented accor- 
ding to their form and capacity, with Herbs and 
Stoubs, the great Rivers, Lakes, and Ponds, to 
dilate themſelves according to their courſe from 
{ome artificial Fountain made in the Garden to 
paſs through Channels; then may there be com- 
poſed Walks of Pleaſure, Aſcents, Places of Re. 
poſe, adorned with all variety of delightful Herbs 
and Flowers, both to pleaſe the Eye and other 
Senſes. A Garden thus accommodated, ſhall far 
exceed that of my Lord of Verzlams, ſpecified in 
his Effays that being only for delight and plea- 
ſure, this may have all the properties of that, and 
be alſo of ſingular uſe 3 by which a Prince may 
in little time perſonally viſit his whole Kingdom, 
and in ſhort time know it diſtinly : and fo in - 
like manner may any particular man Geographi- 
cally prefigure his own Poſſcilion or Heritage. 


—_———— Cs 
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PROBLEM VI. 


How three Staves, Knives, or like Bodies, may be 
conceived to bang in the Air, without being ſup= 
ported by any thing but by themſelves. | 


"TT Ake the firſt Staff AB, raiſe up in the Air - 
the end B, and upon him cro(s-wiſe place 

the Staff C B, then )aſily in Triangle wiſe place 
the third Staff E F, in ſuch manner that it _ 
e 


16- MWBathematical Recteatiohn; 
be under A B, and yet upon CD. I fay that 
theſe Staves ſo diſpoſed cannot fall, and the ſpace 
CBE is made thetironger, by how much thi 
moxe it is preſſed down, if the Staves break not, 
457,77, or (ever themſelves 
| | from thetriangular 
form : ſo that al. 
ways the Center of 
gravity be in the 
Center of the Tri- 
angle: for AB is 
ſupported by EF, 
| and EF is held up 
by C D, and C D is kept up from fglling by AB, 
therefore one of theſe Staves cant fall, and fo 
by confequence none. | 
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PROBLEM VIE. 


How to diſpoſe as many men, or other things, in ſuth 
fort, that rejefling or caſting away the 6,9, 10 
part, unto a certain number, there ſhall remain 
thoſe which you would have. 


O Rdinarily che propoſition is delivered in this 

wiſe : 15 Chriſtians and 15 Turks being at 
Sea in one Ship, an extream tempeſt being” ri- 
ſen, the Pilot of the Ship faith, it is neceſſary 
to caſt over-board half of the number of Perſons 
to disburthen the Ship, and to fave the reſt : now 
it was agreed to be done by lot,and therefore =_ 
contents 
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conſent co put themſelves in rank, counting by 
nine and nine, the ninth Perſon ſhould always be 
caſt into the Sea, until there were half thrown 
over-board : Now the Pilot being a Chriſtian en- 
deavoured to ſave the Chriftians 3 how ought he 
therefore to diſpoſe the Chriſtians, that the Lot 
might fall always upon the Turks, aud that none 
of the Chriſtians be in the ninth place ? 


The reſolution is ordinarily comprehended in 
this Verſe: | 


| Populeam virgam mater regina ferebat. 


For having reſpe& unto the Vowels, making 
2 one, e two, i three, o four, and z five: o the 
firſt Vowel in the firſt Word ſheweth that 
there muſt be placed four Chriſtians 3 the next 
Vowel #, fignifieth that next unto the four Chri- 
ſtians muſt be placed five Turks and fo to place 
both Chriſtians and Turks according to the 
quantity and value of the Vowels in the Words 
of the Verſe, until they be all placed : for then 
counting from the firſt Chriſtian that was 
placed, unto the ninth, the lot will fall upon 
a Turk, and fo procecd. And here may be 


further noted, That this Problem is not to be 


limited, ſeeing it extends to any number and 
order whatſoever, and may many ways be 
uſctul for Captains, Magiſtrates, or others, 
which have divers perſons to puniſh, and would 
chaſtiſe chiefly the unrulicſt of them, in taking; 
the to, 20, or 100 perfon, g&*, as we read was 
| COM 


13 Mathematical Recreation. 
*commonly prz&iſcd amongſt the ancient Re” 
mans : therefore to apply a general Rule in coun- 
ting thethird, 4, 9, 10, &c. amongſt 3o, 40, 50 
perſons, and more or leſs this is to be obſer- 
ved, take as many Unites as there are Perſons, 
and diſpoſe them in order privately : As for 
£xample, Let 24 men be propoſed to have com- 
mitted ſome outrage, 6 of them eſpecially are 
found acceſlary; and let it be agreed that count- 
ing by s and 8, the eighth man ſhould be always 
puniſhed. Take therefore hr{t 24 units, or up- 
on a piece of Paper write down 24 cyphers, and 
account from the beginning to the eighth, which 
cighth mark, and ſo continue counting, always 
marking the eighth, until you have markt 6, by 
which you may ecalily perceive how to place thoſe 
{ix men that are to be puniſhed, and ſo of others. 

It is ſuppoſed that Foſephus the Author of the 
Fewiſh Hiſtory eſcaped the danger of death by 
help of this Problem : For a worthy Author of 
belicf reports in his eighth Chapter of the third 
Book of the deſtruction of Feruſalem, that the 
Town of Fotapata being taken by main force by 
Veſpatian , Joſephus being Governour of that 
Town, accompanied with a Troop of fourty 
Souldiers, hid themſelves in a Cave, in which 
they reſolved rather to famiſh, than to fall in- 
to the hands of Veſppatian : and with a bloudy re- 
ſolution in that great diſtreſs would have butcher- 
cd one another tor ſuſtenance, had not Foſephus 
perſwaded them to die by lot and order, upon 
which it ſhould fall: Now ſeeing that Foſepbus 

did ſave hjmſelf by this Art, it is thought e 
is 
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his Induſtry was exerciſed by the. hel> of this 
Problem, ſo that of the 4© perſons which he had, 
the third was always killed. Now by putung 
himſelf in the 16 or 31 placc, he was faved, aig 
one with him, which he might kill, or eaſily per: 
(wade to yield unto the Romans 


_ —— 
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-PROBLEM VIII: 


Three Things and three Perſons propoſed, fo find 
which of them bath either of theſe three Things. | 


F Ec the three things be a Rig, a piece of Gold, . 
anda piece of Silver, or any other fuch like, 

and let them be known privately to your ſelf by 
thele three Vowels, a, e, 7, or Iet there be three © 


' perſons that have different names, as Ambroſe, 


Edmond, and Fobn , which privately you may 
note or account to your felf once known by the 
aforeſaid Vowels, which fignifie for the firſt Vow-= 
- x, fot the ſecond Vowel 2, for the third Vow- 

el 3. : | 4. 
Now if the faid three perſons ſhould by the 
mutual confent of each other privately change. 
their names, it is moſt facil by the courſe and ex- 
cellency of Numbers, diſtin&tly to declare each 
ones name lo interchanged : Or if three perſons 
I0 private, the one ſhould take a Rizg, the other 
a piece of Gold, andthe third ſhould take a piece 
of Silver > it is cafie to find which hath the Gold, 
the Silver, or the Ring, and it is thus done. , 
C2# Take 
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Take zoo 40, Counters.(of which there is 
but 24.neceſlary) that ſo you may conceal the 


waythe better, and lay them down before the 
paxics, and as. they fit or ſtand give to the firſt 


1Counter, which fignificth a, the firſt Vowel ; 
o the ſecond 2 Counters, which'tepreſents e, the 
{ccond Vowel 3 and to the third 3 Counters, 
which ſtand for j the third Vowel : then leaving 
the other Counters upon the Table, retire apart, 


and bid him which hath the Ring take as many 


Counters as you gave him, and he that hath the 
Gold, for-every one that you gave him, lee him 
take 2, and he that hath the Silver for every one 
that yougave him, let him take 4: This being 
done, conſider to whom you gave one Counter, 


. towhom two, and to whom three 3 and mark 


what number 6f* Counters you had at the firſt; 
for there are neceſſarily but 24, as was (aid. be- 
fore, the ſiirpluſs you may privately reject. And 
then there will be left either 2,2,3,5,6, or 7; 
and no other nimber can remain 3 whichif there 
be, then they have failed in'taking according to 
the directions delivered : but if either of theſe 


numbers do remain, the reſolution will be diſco— 


vered by one of theſe fix words following, which 
Gught to be had in memory, viz. 


Salve, certa, anima, ſemita,' vita,  qQuiese 


234 72 | 2+ Zo» J* 6. 7+. 


-* As ſuppoſe'5 did remain, the word belonging 
unto it is ſemita, the Vowels in the hiſt " ou 
| | abies 


= If <LI x} =y 
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hbles are e and ?,' which ſheweth according to 
the former Dircctions, that to whom you give 
2 Counters, he hath the Ring, ( ſecing it's the 
ſecond Vowel repreſented by two, as before) 
and to whom you gave the 3 Counters, 'he hath 
the Gold : for that # repreſents the third Vowel, 
or 3 in. the former Dirc&ion, and to whom you 
pave one Counter, he hath the Silver 3 and fo of 
the reſt, The variety of changes in which exer- 
ciſe, is laid open in the Table tollowing. 
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'z This feat may be alſo done without the for- 
WW ner words, by help of the Circle A. for ha- 
WM ving divided the Circle into {ix+ parts, write 1 
within and one withont, two within and five 
without, ec. thetirſt 1,2, 3, whichare within 
with the Numbers over them, belongs to the 
upper -ſemicucle 3 the 'other ' Numbers both 
within and without, to the ninder ſemicircle ; 
C 5 NOW 


Wa 4 wr 


as; ob 
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now if in the aRion there remaineth ſuch 3 
number which may be found in the upper ſemi- 
circle without, then that which is oppoſite with- 
in ſhews the firſt, the next is the ſecond, &c. as if 
s remain, it ſhews to whom he gave 2, he hath 
the Ring; to whom you gave 3, he hath the 
Gold, &c. But if the remainder be in the under 
ſemicircle, that which is oppoſite to it 1s the firſt, 
the next backwards towards the right hand is the 
{ſecond 3 as if 3 remains, to whom you gave 1 he 
hath the Ring,he that had 3 he had the Gold, &«, 


—_— 


PROBLEM IX. 


How to part a Veſſel which is full of Wine, containing 
' eight Pints, into two equal parts, by two other 
Veſſels which contain as much as the greater Veſſel; 
as the one being 5 Pints, and the other 3 Pints. 


- DT Et the three Veſſels berepreſented by A BC, 

 Abeing full, the other two being empty; 
firſt, pour out A into B until it befull, ſo there 
will bein B 5 pints, and in A but 3 pints : then 
pour out of B into Cuntil it be full : ſo in C 
ſhall be 3 pints, in B2 pints, and in A 3 pints, 
then pour the Wine which is in C into A, fo in 
A will be6 pints, in B 2 pints, and in C nothing; 
then pour out the Wine which is in B into the 
pot C,ſoin C there 15 now 2 pints, in B nothing, 
and in A 6 pints. Laſtly, pour out of A intoB 
untill it be full, ſo there will be now in A only1 


\ 
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pint, in B 5 pints, and in C 2 pints. But it is 
now evident, that if from B you pour in unto the 
pot C until it betull, 
there will remain 1n 
B 4 pints, and if that 
which is in C, viz. 3 
pints be poured into 
the veſſel A, which 
before had 1 pint, 
there ſhall be in the 
veſſel A but halt of 
its liquor that was 1n it at the firſt, viz. 4 pints, 
as was required. Otherwiſe pour out of A in:o 
C until it be tull, which pour into B, then pour 
ont of A into C again until it be full, ſo thereis 
now in A only 2 pints, inB 3, andinC3, then 
pour from C into B until it be ful}, ſo in C there 
i5 now but 1 pint, 5 in B,and 2 in A : pourall 
that isin B into A, then pour the Wine which is 


 InCintoB, ſo there is in C nothing, in B onely 


I pint, and.in A 7 pints: Laſtly, out of Ahll the 
pot C, fo there will remain in A_4 pints, or be 
but half full: then if the Jiquor in C be poured 
into B, it will be the other half. In like manner 
might betaken the halt of a Veſſel which contains 
I2 pints, by having but the meafures 5 and 7, 
or 5 and 8, Now ſuch others might be propo- 
ſed; but we omit many, in one an&the fame na» 
fure. | 
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PROBLEM X. 


To make a Stick, flaud upon the tip of ones Finger, 
without. falling. 


Pe2rnithe edges of two Knives, or ſach like, 
of equal poiſe, at the end of the Stick, lean- 

ng out ſomewhat from the Stick, fo that they 
may counterpoiſe one another z the Stick being 
ſharp at the end, and held upon the top of the 
Finger, will there reſt without ſupporting : if it 
fall, It muſt fall together, and that perpen- 
Te" dicular, or plumb. 

Wile, or 1t muſt fall 
 fide-wile, or before. 
\ |, oneanother 3 in the 
firſt manner it can- 
not,for the Centre of 
Gravity is ſupported 
by the top of the 
| Finger : and ſeeing 
thas cach part by the Knives is counterpoiſed, it 
cannot fall fide-wiſe, therefore it can fall no wile. 
In like manner may great Pieces of Timber, as 
Joiſts, &c. be ſupported, if unto one of the Ends 
be applied convenient proportional Counterpoi- 
ſes 3 yea a Lance or Pike may ſtand perpendicu- 
far in the Air, upon the top of ones Finger : or 
placed in the midſt of a Curt, by help of his Cen» 


tre of Gravity, 


\ 


Examt- 
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Eramination: 


TI His Propoſition ſeems doubtful for to imagine 
abſolutely, that a Pike, or ſuch-like, armed 
with two Knives, or other things, ſhall ſtand upright 
in the air, and ſo remain, without any other ſupport, 
ſeeing that all the parts have an infinite difference of 
propenſity to fall and it is without queſtion that a 
Staff cannot be (0 accommodated upon bis Centre of 
Gravity, but that it may incline to ſome one part, 
without ſome remedy to be applied, and ſuch as is 
here ſpecified in the Problem will aot warrant the 
thing, nor keep it from falling, and if more Knives 
ſhould be placed about it ,, it ſhould cauſe it to fall 
more ſwiftly, foraſmueh as the ſuperiour part ( by 
reaſon of the Centrical Motion ) is made more ponde- 
rous, and therefore leſs in reſt, | 
To place therefore this Prop really , let the two 
Knives, or that which is for counter poiſe, be longer 
always than the Staff,, and ſo it will hang together as 
one body : and it will appear admirable af you place 
the Centre of Gravity ear the fide of the top of the 
finger or point > for it will then hang Horizontal, and 
ſeen to hang onely by a touch ; yet more ſtrange, if 
you turn the point or top of the finger npſide-down. 


PRO- 
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PROBLEM xl. 


Hew a Milflone or other Ponderofity may be ſupport- 
ed by a ſmall Needle, without breaking or any 


wiſe bowing the ſame. 


F Ec a Needlebe ct perpendicular to the Hy. 
KY | 7iz0x, and the Centre of Gravity of the 
Stone be placed on the top of the Needle : it is 
evident that the Stone cannot fall, foraſmuch as 
it hangs in £equilibra, or is counterpoyled in all 
parts alike z and moreover it cannot bow the 
Needle more on the one fide, then on the other 
the Needle will not thereforebe either broken or 
bowed; if otherwiſe, then the parts of the Nee- 
dle muſi penetrate and fink one with another ; 
the which is abſurd and impoſlible to Nature ; 
therefore it ſhall be ſupported. The Experi- 
; ——= a which . a 
| made upon Trench- 
. er-Plates, or f(uch- 
likelefler thing,doth 
make it moſi credi- 
ble in greater Bodies. 
But here cſpeci- 

WL ally 15 to be noted, 

that the Needle 

ought fo be uniform in matter and figure, and 
that it be erected perpendicular to the Horizon 3 
and laſtly, that the Centre of Gravity be exacly 
found. | P R Q- 


Ly 
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PROBLEM XIL 


't- i To make three Knives bang aud move wpox the point. 


ny of a Needle. 


It the three Knives in form of a Balance, and . 


5 holding a Needle in your hand, place 'the 
ie back of that Knife 

ls which lies croſs-wilſe 

s i to the other two,up- 

lj on the point of the - 

e Needle, as the figure 

3 here ſheweth you 3 


ſoftly upon them, 
they will eaſily turn 


and move upon the point of the Needle with- 
out falling. 


r tor then in blowing 
3 


——— 


PROBLEM XIIL 


To find the weight of Smoak, which is exhaled of any 
combuſtizble Body whatſoever. 


Bo it be ſuppoſed that 2 great heap of Fae - 
£4 gots, or a load of Straw weighing 500 
—_ ſhould be fixed, it is evident that this groſs 
ſubſtance will be all inverted into ſmoak =_- 
aſhes ; 
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aſhes ; now it ſeems that the {moak weighs no- 
thing, ſeeing it is of a thin ſubſtance now dilated 
in the Air, notwithſtanding if it were gathered 
and reduced into the thickeſt that it was at firſt, it 
would be ſenſibly weighty : weigh therefore the 
alhes which admit 50 pound : Now ſceing that 
the reſt of the matter is not loſt, but is exhaled 
into ſmoak, it mult neceſſarily be, that the reſt of 
the weight (to wit, 450 pound) muſt be the 
weight of the ſmoak required. 


I 


Examination, 


N Ow although it be thus delivered, yet here may 
be noted, that a Ponderofity in his own Me- 
dinm 15 not weighty : for things are ſaid ta be weigh- 
ty, when they are ont of their. place or medinm, and 
zbe difference of ſuch Gravity, 1s according to the 
 Motwn : the ſmoak, therefore certainly 1s light, being 
21 its true medium (the Air ) if it ſhould chang- his 
Medium, then would we change our diſcourſe. 


| on." 


PROBLEM XIV. 


Many things being diſpoſed circular, ( or otherwiſe ) 
#0 find which of them any one thinks upon. 

) -CDEFGHIE, Circular, as (the Figure 

Geweth) and that one had touched or thought 

«251 upon 


Qu) ole that having ranked 10 things, as A B + 


t 


La Sw ml - YH ww 
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upon G, which is the 7 : ask the party at what 


 lettex he would begin toaccoint (for account he 
muſt,otherwiſe it cannot be done) which ſuppoſe 


at E, which is the 5 place, then add ſecretly to 
this 5, 10, (which is the number of the Circle) 
and it makes 15, bid him account 15 backward 


from E, beginning his account with that number 


he thought upon, ſo _ _... 
at E he ſhall account 
tobimſelt 7, at D ac- 
count 8, at C ac- 
count 9, &*c. So the 
account of 15 will 
exaQly fall upon G, 
the thing or number 
thought upon : and | 
ſo of others : but to conceal it the mote, you 
may will the party from E to account 25, 35,0 
and it will be the ſame. | 
There are ſome that uſe this play at Cards, tur- 
ned upſide-down, as the ten ſimple Cards, with 
the King and Queen, the King ſtanding for 12,and 
the Queen for 11 : and ſo knowing the ſituation 
of the Cards, and thinking a certain hour of the 
day, cauſe the party to account from what Card 
he plealeth 3 wich this Proviſo, that when you 
[ce where he intends to account, ſet 12 to that 
number, ſo in counting as before, the end of the 
account ſhall tall upon the Card which ſhall de- 
note or:ſhew the hour thought upon, which be- 
Ing turned up, will give grace to the adion, and 


| wonder to thoſe that are ignorant in the cauſe. 


PR O- 
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PROBLEM XV. 


How tos make a Door or Gate, which ſhall open " 
both fides. 


L1 theskill and Cubtilty of this, reſts in the 

artificial diſpoſure of four Plates of Iron, 
two at the higher end, and two at the lower end 
of the Gate: ſo that one fide may move upon 
the Hooks or Hinges of the Poſts , and by the 
other end may be made faſt to the Gate 3 and fo 
moving, upon theſe Hinges, the Gate will open 
upon one fide with the aforeſaid Plates or Hooks 


of Iron : and by help of the other two Plates will 


Open upon the other tide. | 


—Y ——. 


PROBLEM Xxvyt. 


To ſhew how a Ponderofity, or beauy thing, »1ay be 


Supported upon the end of a Staff (or fuch-like) 
#pon a Table, and nothing holding or touching it. 


y 
7] __ which hath a handle, and fill it 
; full of Water, (or at pleaſure) then take 
a Staff or Stick which may not rowl upon the 


Table, asEC, and place the handle of the Pail 
upon the Staff z then place another Staff or Stidl, 


bottom 


{2 4 <; LE. ob * 
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that cannot be,ſceing 


perpendicularly, or 
plumb - wiſe ; and - 


the Staff CE fſup- 
ports it, it being pa- | 
rallel to the Hori- way 
zon,and ſuſtained by . . 
the Table : andit is 

a thing admirable , that if the Staff CE were 
alone from the Table, and that end of the Staff 
which 15 upon the Table were greater and hea- 
vier than the other, it would be conſtrained to 


hang in that nature. 


LO 


Eramination; 


N Ow without ſome Experience of this Problem, 
a man would acknowledge either a poſſibility 
or impoſſibility , therefore it is that very Tonchſtone 
of Knowledge in any thing, to diſcourſe firſt if a 
thing be poſſible in Nature, aud then if it. can be 
brought to Experience, and under Sence, without ſee- 
ing it done. Atthe firſt, this Propoſition ſeems to be 
abſerd, and impoſſible. Notwith(tanding, being ſup- 
ported with trvo Sticks , as the figure declareth, 1t 5 
made facile : for the Horizontal Line to the edge of 


the 


Y Cy 
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the Table, ith Conre of Mations nd paſſe y 
the Centre of Gravity, which neceſſarily ſupporteth it. 


PROBLEM XVII. 
Of a deceitful Bowle to play withal. 


Akea hole in one {ideof the Bowl, and caft 
molten Lead therein, and then make up |} | 
the holecloſe, that the knavery or deceit be not || 
perceived : you will have pleaſure to lee that not- 
withſtanding the Bow! is caſt dire&ty to the play, 
how it will turn away {ide-wiſe: for that on that 
part of the Bowl which is heavier upon the one 
fide than the other, it never will go truly right, 
it artificially it be not corre&ed 3 which will ha- 
zard the Game to thoſe which know it not : but 
if it be known that the leady hide in rolling be al- 
ways under or above, it may go indifferently 
right; if otherwiſe, the weight will carry it al- 
ways {ide-wiſc. 


_—_ __ —_—— 


PROBLEM XVII. 
To part an Apple into 2, 4 8, or like parts, without 
breaking the Rind. | 


Aſs a Needle and Thread under the Rind of 

the Apple, and then round it with divers 
tarnings, until you come to the place where you 
began; 


= a > ww egYm .0 ors df ww. oo mA == en oc ow com = 
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'N began 3 then draw out the Thread gently, and 


part the Apple into as many parts as you think 


convenient: and;ſo the parts may be taken out 


between the parting, of the Rind, and the Rind 
remaining always whole: 


—_— 


—— 


—_cc_ 


PROBLEM XIX. 


To find a nainber thonght upon, without acking of any 


. queſtion, certain operations being done. 


Pp him add to the number thought (as admit - 
15) half of it, if it may be, if not, the 
oreateft halt, that exceeds the other but by an 
unite, which 158 3 and it makes 23. Secondly, 
unto this 23 add the half of it, if it may be,-if 
not, the greateſt half, viz-12, makes 35 3 inthe 
mean time, note that if the number thought up- 
on cannot be halted at the firſt time, as here it 
cannot, then for it Keep three in the memory; 
if at the ſecond time it will not be equally haf- 
yed, reſerve two in memory , but 1t at both 
times it could not be equally halved, then may 
you together reſerve five in memory: this done, 
cauſe him from the Jaſt ſum, viz. 35; to ſub- 
tra the double of the number thought, viz. 30, 
reſt five, will him to take the halt of that, it he. 
can, if. not, reje& 1, and then take the, half of 
the reſt, which keep in your memory ; then 
will him to take the half again , if he can, if 
not, take one from it, which reſerve in your me- 
: INOILY, 
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» - ory, and ſo perpetually halving until r remain ; 
for then mark how many halts there were taken, 
tor the firſt half acco: nt 2, for the ſecond 4, for 
the third 8, &c. and add unto thoſe numbers the 
ones which you reſerved in memory : So there 

being 5 remaining in this Propoſition, there were 

2 h Sr for which aſt I account 4, but be- 

cauſe it could not exactly be halyed without r:- 

je&ing of 1, I add the x therefore to this 4,makes 

5, which half or ſum always multiplied by 4, 

makes 20. from which ſubtract the hrſt 3 and 2, 

becauſe the half could not. be formerly added, 

leaves 1 5» the number thought upon. 


Another Example. 


The number thought — ——- — 1 
The halt of it rmnmnmnnn mel 6 
The ſum- mn ————— 
The half of it-— - —— 


— ———— Jy ————— 27 


2 The ſum of it 
E- "The double of the number-——— ————— az; 


Which taken away, reſts ———— ——— —-3 
The half of t———— —— ; 
i % For which account- 


And 1 put to it becauſe the 2 could not be 
halved, makes —— ———— = ; 
This multiplied by 4> makes — 
Which was the number thought upon. upon. 


Anothtr 


other 


The number thought=— —— ————— 79 
The avg half —— —————— 40 3 
The fun ——- -—————————— — I9 
The greateſt half of which is—— ——- 60 2 
The ſum of it is —_ — — —179 
The double of 79 is —— — ———15$ 


"2 ſaid 3 and 2, reſts-- — — &R: 


tommewhat obſcure ; yet that which may be ex- 
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Another Example. 


Which taken from it reſts-- — 

Thelefler half 10, which halve = _—————— 

The half of this is 5, Which makes 

The halt of this is 2, which is— — IO 

The kalf of this is 1, with 10 and 11 iS—21T 

This 21 whichis the double of the laſt half, 
with the remainder, being multiplied by(__ 
4 Makes 84, from which take the afore- T9 


Which was the number thought upon 


—_— 


——_ 


PROBLEM XX. 


Kow to make an uniform and inflexible Body to paſs 
through two ſmall holes of divers forms, as one 
being cirenlar and the other ſquare, ©uadrangnu- 
lar, and Triangular-wiſe, yet ſo that the boles 
ſhall be exatily filled. 


His Problem is extrated from Geotnetri- , 
cal Obſervations, and feems at the firft 


D 2 tracted 


ER 
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trated in this nature, will appear more difhcult 


 andadmirable. . Now in all Geometrical Practi- 


ces, the leſſer or eaſier Problems do always make 
way to facilitate the greater : and the aforeſaid 
Problem is thus reſolved. Take a Cone or round 
Pyramide, and make a Circular ' hole. in forme 
board, or other hard material, which may be 
equal to the Baſes of the Cone, and alſo a Tri- 
angular hole, one of whoſe ſides may be equal 
to the Diameter of the Circle, and the other two 
ſides equal to the length of the Cone: Now it is 
mol} evident, that this * | 

Conical or Pyramidal <> 


Body, will fill up the q 
Circular hole, and be- > 
Ing. placed fide-wilſe, © 


will fill up the Trian- 


gular hole. Moreover | 


if you cauſe a body to 
be turned, which may 
be like to two Pyra- 
mides conJoyned, then 
if a Circular hole be p = 
made, whoſe Diameter is equall to the Diameter 
of the Cones conjoyned, and a Quadrangular 
hole, whoſe ſloping fidesbe equal to the length 
of each fide of the Pyramide, and the breadth of 
the hole cqual to the Diameter of the Circle, this 
conjoyned Pyramide ſhall exaqly fill both the 
Circular hole, and alſo the Quadrangular hole. 


P R O- 


D—_— — — 


y PROBLEM XX. 
: How with one uniform Body , or ſuch-like , to fill 
we three ſeveral holes : of which the ones round, the 
5 other a juſt. ſquare, and the third an oval form. - 
al | | 
- "1" His Propoſition ſeems more ſabtil than the ., 
a former, yet it may be practiſed two ways: 
| For the firſt, take a Cylindrical Body, as great or 
little as you pleaſe : Now it is evident that it 
wilt fill a Circular hole, which is made <qual to 
'the Baſis of it, if it be placed-down right, and 
will alſo fill a long Square, whoſe fides are equal 
untothe Diameter and length of the Cylinder, 
and according to PETE Eo 
Pergeus, Archimedes, - 
Oc. in their Cylin- | 
drical Demonſtrati-: 
ons, a true Oval 1s 
made when a Cylin=- 
r | deris cut flope-wiſe, 
Ir therefore if the Oval 
hf have breadth equal 


t | unto the Diameter of 
$ the Baſis of the Cy- 
c linder, and any | 
length whatſoever : EE” 

the Cylinder being put into his own Oval hole, 
ſhall alſo exaQtly fill i. | 


J 
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The ſecond way is thus : Make a circular hole 


in fome board, and alſo a {quare hole, the fide of 


which ſquare may be equal to the Diameter of 


the Circle : and laſty, make a hole Oval-wile, 


whole breadth may be equal unto the Diagonal 
of the Square; then let a Cylindrical Body be 
made, whoſe Baſis may be equal unto the Circle, 
and the length equal alſo to the ſame : Now be- 
ing placed down-right, ſhall fall in the Circle, 
and flat-wiſe will fit the Square hole, and being 
placed ſfloping-wiſe will fill the Oval. 


| "ER 


Examination. 


Ou may note upsn the laff two Problems far- 

ther, that if a Cone be cut Ecliptick-wiſe, it 
may paſs through an Iſſecele Triangle, through many 
Scalen Triangles, and through an Ellipfisz and if 
there be a Cone cat ſcaleu-wiſe, it will paſs through 
allthe former, only for the Elpfis place a Circle ; and 
further, if a_ſolid Colume be cut Ecliptick- wiſe, it 
may fill a Circle, a Square, divers Parallelograms, 
and divers Ellipſes, which have different Diameters+ 


PR ©O- 


++ 


- 
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PROBLEM - XXII. 


To find a number thought upon, after another man- 
auer than what is formerly delivered. 


Id him that he movie the number thought . 
upon, by what number he pleaſeth, then 

bid him divide that product by any other number, 
and then multiply that Quotient by ſome other 
number ; and that produdt again divide by ſome 
other, and ſo as often as he will: and here note, 
that he declare or tell you by what number he 
did multiply and divide. Now in the (ame time . 
take a number at pleaſure, and ſecretly multiply 
and divide as often as he did : then bid him di- 
vide the laſt number by thag which he thought 
upon. In like manner do yours privately, then 
will the Quotient of your Diviſor be the ſame 
with his, a thing which ſeems admirable to thoſe 
which are ignorant of the cauſe. Now to have 
the number thought upon without ſeeming to 
know the laſt Quotient, bid him add the number 
thought upon to it, and ask him how much it 
makes : then ſubtra& your Quotient from it, 
there will remain the number thought upon. 
For Example : Suppoſe that the number 
thought upon were 5, multiply it by 4, makes 
20 3 this divided by 2, the Quotient makes 10, 
which multiplied by-6, makes 60, and divided 

D 4 by 


this divided by 2, makes 8, which multiplied by 
6 makes 48, and divided by 4'makes 12 3 then 
divide 15 by the number thought, which was 5, 
the Quotient is 3 3 divide alſo. 12 by the number 
you took, 2zz. 4, the Quotient is alſo 3, as was 
declared 3 therefore if the Quotient 3 be added 
unto the number thought, viz. 5, it makes 8; 
which being known, the number thought upon 
IS alſo known. | ; 


PROBLEM XXIIL. 


To. find out many numbers that ſundry perſous, or 
 oneman, hath thought upon. 


FF the multitude of numbers thought upon be 
odd, as three numbers, five numbers, ſeven, 
ec. As for example : Let 5 numbers thought up- 
on be theſe, 2, 3,4. 5,6, bid him declare the 
ſam of the firſt and (ſecond, which will be 5, the 
ſecond and third, which makes 7, the third and 
tourth, which makes 9, the fourth and fifth, 
which makes 11, and ſo always adding the two 
next together, ask him how much the firſt and 
laſt makes together, which is 8, then take theſc 
ſams and place them in order, and add all thefe 
together which were in the odd places : that is, 
the firſt, third and fifth, viz. 5, 9, 8, makes 22+ 
In like manner add all theſe numbers together, 
Se 2 which 


” 
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by 4, makes 15, in the fame time admit you | 
think upon 4, which multiplicd by 4, makes 16, 
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whichare in the even places, that is in the ſecond 
and fourth places, viz. 7 and 11 makes 18, ſub- 
tra& this fr the former 22, then there will 
remain the.double of the firſt number thought 
upon, viz. 4, which known, the reſt is catily 
known: ſeeing you know the ſum of the firſt 
and ſecond 3 but if the multitude of numbers be 
even as theſe ſix numbers, viz. 2,3,4.,5 6,7- cauſe 
the party to declare the ſum of cach'two, by ante- 
cedent and conſequent, and alſo the ſum of the 
ſecond and laſt, which will be 5,7, 9, 11, 13,10, 
then add the odd places together,except the hrlt, 
thatis, 9 and 13 makes 22.3. add alſo the even 
places together, that is 7, £1, 10, which makes 
28; ſubtract the one from theother, there ſhall 
remain the double of the ſecond number thought 
upon, which known, all the reſt are known. 


ah. 


PROBLEM XXIV. 


How is it that a man in one and the ſame time, may 
have his Head upward aud his Feet upward, be- 
3ng 11 oe and the ſame place ? 


He Anſwer 1s very facil, for to be ſo, he 
muſt be ſuppoſed to be in the Centre of the 
Earth * for as the Heaven is above on every ide, 
Celam undique ſurſum, all that which looks to 
the Heavens, being diſtant from the Centre,is up- 
ward; and it is in this ſenſe that Mawrolycus 
1 
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in his Coſmography,and firſt Dialogue, reparted 

of one that: thought he was led by one of the 
Mules toHell, where he ſaw Lacifer itting in 
the middle of the World, and in the Centre of 
the Earth, as in a Throne, haying his Head and 
Feet upward. 


PROBLEM XXV. 

Of a Ladder by which two men aſcending at one ' 
time, the more they aſcend the more they ſhall be Þ © 
aſunder, notwithſtanding one being as bigh at 
another. I. 

| b 

a 


= His is moſt evident, that if there were a Lad- ll «« 
der half on this fide of the Centre of the 14 
earth, and the other half on the other fide: and I FE 
that two at the Centre of the World at one in- jj 
ſtant being to aſcend, the one towards us, and 
the other towards our Antipodes, they ſhouldin 
aſcending go farther & farther,one from another, 


notwithſtanding both of them are of like height. 


PRQs 
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PROBLEM XXVI. 


How it is that a man baving but a Rod or Pole of 
Land, doth brag that he may in 4 right, line paſs 
from place to place above 3000 miles. 


He opening of this is eafie, foraſmuch as he 
T that poſſeſſeth a Rod of Ground, poſſeſſeth 
not only the exterior ſurface of the earth, but is 
Maſter alſo of that which extends even to the 
Centre of the Earth, and jn this wiſe all Herita- 
gcs and Poſleflions are as fo many: Pyramides, 
whoſe (ummets or points meet in the Centre'of 
the Earth, and the Baſis of them are nothing elſe 
but each mans poſſeſſion, heid,or viſiblequantityz 
and therefore if there were made or imagined fo 
to be made a deſcent to go to the bottom of the 
Heritage, which would reach to the Centre of the 
Earth, it would be above 3coo miles in a righe 
line, as before, 


[I CCEIPY 


PROBLEM xXXVII. 


How it is that a man flanding upright, and looking 
which way he will, be looketh either #ruc North or 
truc South. 


'T His happeneth if the party beunder either of 

the Poles 3 for if he be under the North- 
pole, then looking any way he looketh Suuth, be- 
| cauſe 
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cauſe all the Meridians concur in the Poles of the 


World ; and if he be under the South-Pole, he 
looks directly North by the ſame reaſon. 


"2 


» PROBLEM XXVIIL. 


To tell any owe what number remains after certain 
operations being ended,without acking any queſtion. 


B* him to think upon a number, and will him } ' 
| to multiply it by what number you think IN ' 
convenient: and to the product bid him add I ? 
what number you pleaſe, provided that ſecretly & | 
you conſider,that it may be divided by that which | 
multiplied, and then let him divide the ſum by ÞÞ 
the number which he firſt multiplied by,and ſub- | 
tract from this Quotient the number thought 
upon : In the ſame time divide apart the number Þ * 
which was added by that which multiplied, fo | 
then your Quotient ſhall be equal to his Remain-  * 
der, wherefore without asking him any thing," * 
you ſhall tell him what did remain, which will 
ſcem ſtrange to him that knoweth not the cauſe, 
For Example : Suppoſe he thought 7, which 
multiplied by 5 makes 35, to which add 10, 
makes 45, which divided by 5, yields 9, from 
which if you take away 1, the number thought, 
(becauſe the Multiplier divided by the Diyifor 
gives the Quotient x) the reſt will be 2 3 which 
will be alſo proved, if 10, the number which 
was added, weredivided by 5, viz. 2. 


PRO- 
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PROBLEM XXIX. 
Of the Play with two ſeveral things. 


T is a pleaſure to ſee and confider how the Sci- - 
ence of Numbers doth furniſh us not onely 
with ſports to recreate the Spirits,but allo brings 
us to the knowledge of admirable things, as ſhall 
in ſome meaſure be ſhewn in this enſuing Pro- 
areſſion. In the mean time, to produce always 


ſome of them : Suppoſe that a man hold divers 


things in his hand, as Gold and Silver, and in one 
hand he held the Gold, and in the other hand he 
held the Silver: to know ſubtilly, and by way of . 


divination, or artificially , in which hand the 


Gold or Silveris attribute to the Gold, or ſup- 


pole it to have a certain price, and ſo likewilſe at- 
tribute to the Silver another: price, conditionally 


that the one be odd. and the other even. As for 
example : Bid him that the Gold be valued at 4. 


Crowns, or Shillings, and the Silver at 3 Crowns 


or Shillings, or any other number, ſo that ore 
be odd, and the other even, as before 3 then bid 
him tripple that which is in the right hand, and 
double that which is in the left hand, and bid 
him add theſe two products together, and ask 
him if it be even or odd ; if it beeven, then the 
Gold is in the right hand 3 if odd, the Golds in 
the left hand. 


PRO- 
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Ple the number which he hath, and, do you -the 
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PROBLEM XRXRe ha 


Two numbers being propoſed unto two ſeveral par- n 
ties, to tell which of theſe aumbers is taken by ” 
each of them. | De 


A® for Example : Admit you had propoſe | ©; 
| anto'two men,wholſe names were Peter ang 
Fobn, two nutnbers or pieces of money, the one h 
even, ard the other odd, as 10 and 9, and let the 
one-of them take one of the numbers, and the 
other party take the other number, which they 
place privately ito themſelves : how artificially, 

according . to the congruity and excellency of 

numbers, to find which of thern did take 10, and 

which 9, without asking any queſtion : and this 

ſcems moſt ſabtil, yet delivered howfoever dif- 

fering little from the former, ;and is thus, per- 
formed : Take privately to your j ſelf alſo two 
numbers, the one even and the other odd, as 4 
and 3; then bid-Peter that he double,the num- 
ber which he took, and do you.-privately double 
alſo your greateſt number z then bid Fohz to trip- 


like upon your laſtnumber : add your 'two'Pro- 
duds together, and mark if it be, even or odd, 
then bid the two parties put their numbers toge- 
ther, and bid them-take the half of it, which i 
they cannot do, then immediately tell Peter ihe 
took 10, and Fobn 9, becauſe the aggregate of re: 
ou 
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double of 4, and the tripple of 3, makes odd and 


4 


T- 
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ſach would be the aggregate or ſum of the dou- 
ble of Peters number and Fob#s number, if Peter 
had taken 103 if otherwiſe, then they might have 
taken half, and ſo Fobx ſhould have taken 10, 
and Peter 9 : As ſuppoſe Peter had taken 10, the 
double is 20, and the tripple of 9, the other num- 
ber, is 27, which put together makes 47, odd : 
in like manner the double of your number con- 
ceived in mind, viz. 4 makes 8, and the tripple of 
the 3, the other number makes g, which ſet toge- 
ther makes 17, odd. Now you cannot take:the 
half of 17 nor q7, which argueth that Peterhad 
the greater number, for otherwiſe the double of 
91s 18, and the tripple of 20 is 30, which ſet 
together makes 48, the half of it may be taken, 
therefore in ſuch caſe Peter took the leſs number, 
and Fobn thegreater : And this being done elcan- 
ly, carries much grace with 1t. 


PROBLEM XXXI. 


Hew to deſcribe a Circle that ſhall touch | 3 Points, 
placed howſoever upon a plain, if they be wot in a 
right line. | tn h 


age the three points be 'A B C, put one-foot 
| of the Compaſs upon A, and defcribe:an 
Arch of a Circle at pleaſure; and;placed at Burels 
that Arch inthe two points E and F, aud placed 
inC croſs theArchin G and H, then lay a:Ru- 
| ler 
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ler upon G H, and draw a Line, and placea Ru- 
ter upon E and F, cut the other Line in K, (ok 
is the Centre of the Circumference of' a Circle, 
which will paſs by | 
the (aid three points 
ABC, orit maybe 
inverted , having a 
Circle drawn 3 to 
find the Centre of 
that Circle, make 
three points in the 
Circumference, and *' © — | 
then uſe the ſame way; fo ſhall you have the 
Centre : a thing moſt facil to every Practitioner 
11 the Principles bf Geometry. 
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PROBLEM XXXII. 
How to change a Circle into a $ queare Forms 


{, 11'S I , | 
Ake a Circle upon Paſt-board, or other £| | 
material, as the Cixcle ABCDE, | 
of which A is the Centre 3 then” cut it into fl 
four quarters, and diſpoſe them ſo, that A, F 
at the Centre of the Circle, may always be |} * 
at the Angle of the Square 3 and o the four 
| 


quarters of the Circle being placed fo, it will 
make 


T- 


er 


_ cle by the vacuity in * 
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make a perfet 
Square, whole ſide A | 
Ais equal to the Di- | 
ameter B D. Now 


—— — - _ 


here is to be noted q "9 
thar the Square is | | 
greater than the Cir- | 


the middle, viz. M. 


PROBLEM XxXIIL 
With one and the ſame Compaſſes h- and at 


one and the ſame extent or opening, how to de- 
ſeribe many Circles Concentrical, that is , greater 
or leſſer one than another. 


| is not without cauſe that many admire how - 
this Propoſition is to be reſolved 3 yea, in the 
Judgment of fome it is thought impoſſible, who 
conſider not the Induſtry of an Ingenious Geo- 
metrician, who makes it poſlible, and that 
moſt facil, ſundry ways: for in the firſt place, 
if you make a Circle upon a fine Plain, and 
upon the Centre of that Circle a ſmall peg 
of Wood be placed, to be raiſed up and put 
down at pleaſare, by help of a ſmall hole made 
in the Centre, then with the ſame opening of 


the Compaſſes you may deſcribe Circles Con- 
| E, 


ccntrical, 
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centrical, that is, one greater or lefler than ano«1 
ther 3 for the hjgher the Centre 15 lifted 1ip, the' 
leffer the Circle will be. | Secondly, the Com- 
paſs being at that extent upon a Gibbous body, a 
Circle may be deſcribed, which wall be leſs than 
the former, upon aPlain, and more artificially 
_ upon a. Globe, or 
round Bowle : and 
_ this again 15 moſt: 
obvious upon a 
Round Pyramide, 
placing the Com- 
| paſſes upon the top 
|! of it, which will be 
| far lefs than any of 
the former z and this 
is demonſtrated by the Twenticth Propoſition of 
the firſt of Excl;zds, for the Diameter ED is 
Jeſs than the Lines AD; AE, taken together ,and 
the Lines AD, AE, being equal to the Diame- 
ter B C, becauſe of the fame diſtance or extent 
of opening the Compaſſes, it follows that the 
Diameter E D, and all his Circles together, is 
much leſs than the Diameter and the Circle BC, 
which was to be performed, «8 


.z 


- 
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PROBLEM XXXIV., 


dny numbers under 10, being thought nfon, to find 
* what numbers they were. 


| T Et the firſt number be doubled, and unto it 


- adds, and multiply that ſum by 5, and un- 
to it add 10, and unto this product add thenext 
number thought upon 3 multiply this ſame again 
by 10, and add unto it the next number, and ſo 
proceed : Now it he declare the laft ſum, mark 
if he thought but upon one figure, for then {ub- 
tract onely 35 from it, and the firſt tigure in the 
place of. tens is the number thought upon : if 
he thought upon two figures, then ſubtract alſo 
the faid 35 from his laſt ſum, and the two ti- 
gures which remain are the number thought up= 
on : if he thought upon three figures, then ſub- 
tract 350, and then the hirlt three figures are the 
numbers thought upon, &c. ſo it one thought 
upon theſe numbers, 5,7, 9, 6, double the firſt 
makes IO, to which add 5, makes 15, this mul- 


_ tiplied by 5 makes 75, to which add 10, makes 


85, to this add the next number, viz. 7, makes 
92, this multiplied by 10, makes 920, to which 
add the next number, viz- 9, makes 929, which 
multiplied by 10, makes 9 90, to which add 6, 
makes 9296, from which ſubtract 3500, reſteth 
$796, the four numbers thought upon. Now 


ccaule the two laſk hgures are like the two num- 


'Y 
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bers thought upon : to conceal this, bid him take 
the half of it, or put firſt 12, or any other num- 
ber co it, and then it will not be ſo open. 


he mr 


PROBLEM XXXV, 
Of the Play with the Ring. 


A Mongſt a company of nine or ten perſons, 
' £ Þ3. one of them having a Ring, or ſuch-like, 


to find out in which Hand, upon which Finger 


and Joynt it is 3 this will cauſe great aſtoniſhment 
to ignorant Spirits, which will make them be- 
lieve that he that doth it works by Magick, or 
Witchcratt : But in cffe& it 1s nothing elſe buta 
nimble Ad of Arithmetick founded upon the 


precedent Problem : for firlt, it is ſuppoſed that 
the perſons ſtand or fit in order, that one is firſt, 


thenext ſecond, &c. likewiſe there muſt be ima- 
gined, that of theſe two hands the one is firſt, and 
the other ſecond 3 and alſo of the five fingers, the 
one is firſt, the next is ſecond 3 and laſtly, of the 


Joynts, the one is as 1, the other is as 2, the other. 


as 3, Oc. from whence it appears that in perfor- 
ming this Play there is nothing elfe ro be done 
than to think four numbers. For example : if the 
fourth perſon had the Ring in his left hand, and 
upon the fifth finger and third joynt, and I would 


divine and find it out, thus I would proceed;as in 


the XXXIV Problem, in cauſing him to doubk 
the firſt number, that is, the number of per 
which 
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which was 4, and it makes 8, to which adde 5 


makes 13, this multiplied by 5 makes 65, put 
\ Io toit makes 75, unto this put 2 for the num- 


ber belovging to the left hand, and ſo it makes 
77, which multiplicd by 10 makes 770, to this 
add the number of the fingers upon which the 
Ring is, viz- 5, makes 775, this multiplied by 
10 makes 7750, to which add the number for the 


' Joynt upon which the Ring is, viz. the third 


joynt, makes 7753 3 to which cauſe him to add 
14,0r {ome other number,to conceal it the better, 


and it makes 7767 : which being declared unto 


you, ſubtract 3514,and there will remain 4,2,5,3, 
which figures in order declares the. whole myſte- 


' ryof that whigh is to be known: 4 ſignifieth the 


fourth perſori, 2 the left hand, 5 the hifth finger, 
and 3 the third joynt of that finger. 


—_—_—— = 
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PROBLEM XXXVI. 


The Play of 34, or more Dice, 


T Hat which is faid of the two precedent + 


Problems, may be applied to this of Dice, 
(and many other particular things) to find 
what number appeareth upon cach Dice, being 
caſt by ſome one: for the points that are upon 


any fide of a Dice are always lefs than 10, and 


the Points of each fide of a Dice may be taken 
tor a number thought upon : therefore the Rule 
E 3 . will 


#\ 


will be as the former : As for example, one has 


ving thiown three Dice, and you would declarg 


the numbersvt each one, or how much they make 
together, bid him double the points of one of the 
Dice, to which bid him add 5, then multiply 
that by 5, and to it add 10, and to the ſum bid 
him 21s the number of the ſecond Dice, and 
multiply that by 10: laſtly, to this bid him add 
the number of the laſt Dice, and then let him de- 
clare the whole number : then if from it you ſub- 
tract 350, there will remain the number of the 
three Dice thrown. 


[CT 


PROBLEM XXXVII 


How to make Water in a Glaſs ſeem to boyl and 
' ſparkle. 


Ake a Glaſs near full of Water or other li- 

I. | quor, and ſetting one hand upon the foot 
of it, to hold it faſt ; turn ſlightly one of the tin- 
gers of your other hand upon the brim or edge of 
the Glaſs 3 having before privately wet your fin- 
ger, and ſo pafling ſoftly on with'your tinger in 
prefling a little : tor then firſt the Glaſs will begin 
© wake a noiſe 3, ſecondly, the parts of the Glaſs 
will ſenſibly appear to tremble, with notable rare- 
fatton and condenſation : thirdly; the Water will 
ſhake, feem toboyl 3 fourthly, it will caſt it (el 
out of the Glaſs, 'and. leap out by, fmall drops; 
with great aſtoniſhment to the ttandexs by 3 if 


they... 
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they be ignorant of the cauſe of it, which is onl Y 
in the Rarctaion of the parts of the: Glaſs, oc- 


© || cafioned by the motion and preffure of the * 
'T =Y ee | | 
: . 

. Examination, 

Jo | 


" T He cauſe of this s not in the Rarefaciun 
- of the parts of the Glaſs, but it us ra- 
they an the quick local Motion of the Finger, for rea- 


" | fon ſheweth ws that by bow much 'a* Body draweth 
nearcr to a onality, the Iſs it is ſubjef? or capable of 
another which i contrary untoit * Now Condenſation 

F and Rarefattion are contrary Qualities, andin this 


Problem there are three Bodtes conſidered, the Glaſs, 
the Water; aud the Air, now it 18 coident that the 

| Glaſs being the mot ſolid 2nd impenitrable Body is 
- | !ſs ſubjeft and capable of RarefaGtion than the Wa- 
Cl ter, the Water is leſs ſabje than the Air, and if 
there be any Rarefa@ion, it # rather conſiderable in 
; the Air than in the Water, which is inſcribed by.tbe 
2 Glaſs, and above the IVater, and rather in the 1 a- 
ter than in the Glaſs : The agitation, or the tremb- 
4 ling of the parts of the Glaſs to the ſenſe appeays not : 
forit is a continued Body if in part, why then no ® 
w the whole ? aud that the Water turns in the Glaſs, 
this appears not \ but onely the upper contiguous parts 
of the Water , that at the hottom being leſs (ubjeda 
to this agitation + and it is moſt certain that by how 
much quicker the Circular Mition of the Finger wpore 

x I 4. 71.8 
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the edge of the Glaſs is, by ſo much the more ſhall 
the Air be agitated, and ſo the Water ſhall receing 
ſome apparent AﬀeCtion more or leſs from it, accor- 
ding to that motion : as we ſee from the quickneſs of 
wind apou the Sea, or calm thereof, that there is a 
greater ar leſſer agitation in the Water, and fo 
farther Examination , we leave it to the ſearch of | 
thoſe which are Curious. | | 
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PROBLEM XXXVIII. 


Of a five Veſſel which holds Wine or Water, being 
caſt into it at a certain height, but being filled 
higher, it will run out of its own accord 


Etthere bea Veſſel AB C'D, in the qiddle 
of which place a Pipe, whoſe ends both a- 
boveatE, and below at the bottom of the Veſle], 
as at F, are open let the end E be ſomewhat 
lower than the brim of the Glaſs: about this 
Pipe place another Pipe, as HL, which mounts 
a little above E, and let it moſt diligently be clo. 
Ted at H, that no Air enter in thereby, and this 
Pipe at the bottom may have a {mall hole to give 
paſſage unto the Water 3 then pour in Water or 
Wine, and as long as it mounts not above E, it 
" 1s ſafe 3 but if you pour in the Water fo that it 
mount aboye it, farewel all, for it will not ceaſe 
until it be all gone out 3 the ſame may be done | 
in diſpoſing any crooked Pipe in a Veflcl in the 
manner of a Faucet or Funnel, as in the F Igur 
2 
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H; for fill it under H at pleaſure, and all will 


go well; but if you fill it unto Hyou will ſee 
- fine ſport, for H_ 


then all the 
Veſſel will be 
empty incon- 
tinent, and the - 
ſubtilty of this 
will ſeem more 
admirable, if 
you - conceal 
the Pipe by a EE. | 
Bird, Serpent, or ſuch-like, in the middle of the 
Glaſs. Now the reaſon of this is not dithcule 
to thoſe which know the nature of a Cock or 
Faucet : for it js a bowed Pipe, one end of which 
js put into the water or liquor, and ſucking at the 
other end until the Pipe be fall, then will it run of 
it ſelf, and it is a fine Secret in Nature to ſee, 
that if the end of the Pipe which is out of the wa- 
ter, be lower than the water, it will run out 
without ceaſing z but if the Mouth of the Pipe 
be higher than the water, or level with it, it will 
not run, although the Pipe which 1s without be 


' many times bigger than that which is within the 


water : for itis the property of Water to keep 
always exactly level. 


* 
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Ere us to be noted, that if the face of the Wa- 

ter without be in one and the ſame Plain with 

that which is within, though the outermoſt Pipe be 
zen times greater than that which u within, the Wa- 
ter naturally will not run; but if the Plain of the 
Water without, be any part lower than that which j 
within, it will freely run. And here may be noted 
Further, that if the Mouth of the Pipe which is full of 
Water doth but onely towch the Superficies of the IWas- 
zer within, although the other end of the Pipe with- 


out be much lorver than that within the Water, it will 


#ot run at all; which contradifts the firſt ground: 
Hence we gather that the preſſure or ponderoſity of 
the Water within, i the cauſe of running in ſome 
reſpect. 


PROBLEM XXXIX. 
Of a Glaſs very pleaſant. 


Ometimes there are Glaſſes which are made 
' of a double faſhion, as if one. Glaſs were 


within another, ſo that they ſeem but one, but 


there1s a little ſpace between them. Now pour 


Wine or other Liquor between the two edges by | 


help 
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' help of a Tunne], into a little hole left to this 
- end, fo will there. appear two tine deluſions or 


AR 
o 
A. 


fallacies 3 for though there be not a drop of Wine 
within the hollow. of the Glaſs, it will ſeem to 
thoſe which behold it that it1s an ordinary Glaſs 
full of Wine. and that eſpecially to thoſe which 
are ſidewiſe of it 3 and if any one move if, it 
will much confirmit, becauſe of the motion of 
the Wine but that which will give moſt delight, 
is, that if any one ſhall take the Glaſs, and put- 
ting it to his moath ſhall chink to drink the Wine, 
inſtead of which he ſhall ſup the Air, and ſo will 
cauſe laughter tothoſe that ſtand by, who _ 


| deceived, will hold the Glaſs to thelight, an 


thereby conlidering that the Rayes or Beams of 
the Light are not reflected to the Eye, as they 


- would be, if there werea liquid ſubſtance in the 


Glaſs, hence they have an aſſured proof to con- 
clude that the hollow of the. Glaſs is totally 
empty. 


Cee ee re 


PROBLEM p < #4 


If any one ſhould hold in each hand as many pieces of 
money 4 w4 the other,how to find how much there is 


Did him that holds the money that he put 
_ out of one hand into the other what num- 
ber you think convenient, (provided that it may 
be done) this done, bid him that out of the hand 
that he put the other number into,that he take out 


of 
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of it as many as remain in the other hand and put 


it into that hand : for then be aſſured that in the 
hand which was put the firſt taking away, there 
- will be found juſt the double of the Number ta- 
ken away at the firft. Example: Admit there were 
in cach hand 12 Shillings or Counters, and that 


out of the right hand youbid him take 7, and put 


it into the left ; and then put into the right hand 
from the left as many as doth remain in the right, 
which is 5, ſo there will be in the left hand 14, 
which is the double of the number taken out of 
the right hand, to wit 7, then by ſome of the 
Rules beforc-delivered, it 1s calie to find how 
much is in the right hand, vize 10: | 


PROBLEM XLI. 


Many Dice being caſt, baw artificially to diſco” er thi. 


aumber of the points that may ariſe. 


Cue any one had caft three Dice ſecretly, 
bid him that he add the points that were up- 

mol? together : then putting one.of the Dice apart 
unto the former ſum add the points whichare un- 
der the other two, then bid him throw theſe two 
Dice,and mark how many points a pair are up- 
wards, which add unto the former ſum : then put 
one of theſe Dice away, not changing the fide, 
mark the points which arc under the otter Dice, 
and add it to the former ſum : Jaſily, rhrow that 
one Dice,and whatſoever appears upward add it 
unto the former ſum, and let the Dice m_ 
h tis ; 
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Bathematical Recteatiotic 6: 
thus : this done, coming to the Table, note what 


points do appear upward upon the 3 Dice, which 
add privately together, and unto itadd 21, or 3 


© | jmes7 : ſo this Addition or ſum ſhall be equal to 

UF the ſum which the party privately made of all the 

y x operations which he formerly made. As if he 

- ſhould throw 3 Dice, and there ſhould appear up- 
p, 


ward 5:3.2,the ſum ofthem is 10,and ſetting one 
- of them apart,(as 5)unto 10 add the points which 
* | arcunder 3 and 2, which is 4. and 5, and it makes 
195 then caſting theſe 2 Dice, ſuppoſe there 
ſhould appear 4 and 1, this added unto 19 makes 
224, and ſetting 1 of theſe 2 Dice apart, as the q 
unto the former 24, I add the number of points 
which is under the other Dice, viz. under x, that 
is 6, which makes 3o. Laſt of all, I throw thar 
1 Dice, and ſuppoſe there did appear 2, which I 
"| 2dd to the former 3o, and it makes 32, then lea- - 
ving the 3 Dice thus,the points which are upward 
will be theſe, 5,42, unto which add (ſecretly 2x, 
Y> | (as before was ſaid) ſo have you 32, the ſame 


| number which he had 3 and in the ſame manner 
it} you may practice with 4,5.6, or many Dice or 
« other Bodies, obſerving onely that you muſt add 
? || thepoints oppoſite of the Dice, for upon this de- 
g pends the whole demonſiration or fccret of the 
i plays for alway that which is above and under- 
” | necath makes7 : but if it make another number, 
: then muſt you add as often that number. 

it \ 
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PROBLEM XLI. 


Two Metals, as Gold and Silver, or of other kind, 
weighing alike, being privately placed into twy 
like Boxer, to find which of them the Gold or Sil- 


Der z 1tte 


es 6 to. 


lb is ſaid that an Emperour was requeſted by 
one of his Servants, after he had long time 
remained with him, to aſſign him ſome Reward} 
to which after a few days the' Emperour conde- 
ſcended, and cauſed him to come into his Treaſu- 
ry, where he had prepared two Boxes, one full of 
Gold, and the other full of Lead, both weigh- 
ing, and of form and magnitude alike : and bid 
him chuſe which he would have. Now many 
think that in this Problem one mult be guided 
only by Fortune in this Choice, and it 1s that 
which moſt makes a man happy in ſuch a Choice: 
but the want of knowledge cauſeth them ſo to |} t 
judge which know not otherwiſe. A Mathema- I} v 
tician accounts it an eaſie Propofition, and will Þ 1 
infallibly chuſe the Cheſt of Gold, and leave the I} C 
Cheſt of Lead, without either breaking or open- |} 0 
Ing any of the Cheſts, and not go by chance and || t 
fortune : for if he may be permitted to weigh I 1 
thoſe Chefis firſt in the Air, then in the Water, it I bi 
i5 a thing clear by the proportion of Mctals, and Iþ it 
according to the Principles of Archimedes that I at 


the Gold ſhall be leſs weighty by his eighteenth I tc 
part 
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part, and the Lead by his eleventh part, where- 
fore there may be gathered. in which is the Gold, 
and in which is the Lead. y 
But becauſe that this experiment ig Water: 
hath divers Accidents, and therefore ſuBjed to a 
caution 3 "and namely becauſe the matter of the 
Cheſt, metal, or other things, may hinder. - 
Behold here a more ſubtil and certain inven- 
tion to find and diſcover it out, without weigh- 
ing it in the Water : Now Experience and Rea- 
fon ſheweth us, that two like Bodies or Magni- 
tudes of equal weight , and of divers Metals, 
ge not of & = -- .--- - 
qual quantity; ;” 
and ſeeing that 
Gold is the 
heavieſt of all 
Metals, it will | 
occupy leſs '| 
room or place; Þ 
from which 
will follow 
that the like weight of Lead in the ſame form, 
will occupy or take up more room or place. Now 
ſt there be thercfore preſented two Globes or 
Cheſts of Wood, or other matter alike, and equal 
oneto the other, in one of which in the middle 
there is another Globe or body of Lead weighing 
12 pound, (as C) and in the other a Globe or like 
body of Gold weighing 12 pound (as B.) Now 
It is ſuppoſed that the Wooden Globes or Cheſts 
are of equal weight, form, and Magnitude: and 
to diſcover which the Gold or Lead 1s 1n, wy _ 
roa 


broad pair of Compaſſes, and clip one of the 
Coffers or Globes ſomewhat from the middle, as 
at D; then fix in the Cheſt or Globe a {mall piece 
of Tron _— the feet of the Compaſſes, a5 
EK, at 

that the other end may be counterpoylſed, and 
hang in equilibrio-: and do the like to the other 
Cheft or Globe, - Now if that the other Cheſt or 
Globe being clipped 1n like diſtance from the end, 
and hanging at the other end the ſame weight G, 
there be found no difference, then clip them nea- 
rer towards the middle, that fo the pointsof the 
Compaſs may be againſt ſome of the Metal 
which is incloſed 3 or juſt againſt the extremity 
of the Gold as in D, and ſuppoſe it hang thus in 
enmilibrio, it is certain that in the other Coffer is 
the Lead for the points of the Campaſles being 
advanced as much as before, as at F, which takes 
up a part of the Lead (becauſe it occupics a grea- 
ter place than the Gold) therefore that ſhall help 
the Weight G to weigh; and fo will not hang in 
equilibrio, except G be placed near toF. Hence 
we may conclude that there 1s the Lead; and in 
the ether Cheſt or Globe there is the Gold. 


- Exaniins 
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ecnd of which hang a weight G, & | 
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| F the two Boxes hezng of equal magnitude weighed 
3 in the 4ir be found to be of equal weight, they 
ſhall neceſſarily take up like place in the Water, and 
therefore weigh alſo one as much as another : 
Hence there is no poſſibility to find the Inequality of 
the Metals which are incloſed in theſe Boxes in the 
Water :. the intention of Archimedes: was #ot upon 
contrary Metals incloſed in. equal Boxes, but 
confilted of comparing Metals, ſimple iu the Water 
one with another. Therefore the Inference is falſe 
and abſurd. 


PROBLEM -XLII. 


Two Globes of diverſe Metals, ( as one Gold, aud 
the other Copper) yet of equal weight, being 'put 
into a Box, as BG, to findin which endthe Gold 

Or Copper Tp 


+ 4 His is diſcovered by the changing of the 
4 placesof the two Bowlesor Globes, having 
the fame Counterpoiſe-H to be hung at the 0+ 


ther ſide, as in Ns and ifithe' Gold which is 


the leſſer Globe, were before the neareſt to the 
handle DE, having now changedhis place, will 


be fartheſt from the handle DE, as in K'3 


,” F there- - 


therefore the Centre of Gravity of the two Globes 
taken together, ſhall be farther ſeparate from the 
-  -,- Middlcof the handle 
ſo Þ.' (under; which is the 
« Centre of Gravity of 
| the Box) than it was 
MN before, and ceing 
that the handle is al- 
- ways in the thidd{: 
Lay. - of, the Box, the 
'" #/ weight N thuſft be 
/n | ig auginented , to keep 
1t in #quHibriv: and by this way one may know, 
that if at the fecond time, the counterpoile be 
too light, it is a ſign that the Gold is fartheſt off 
the handle, as at the firſt trial it was neareſt. 


- 
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- -PROBLEM XLIV. 


How to repreſtut divers ſorts of Rainbows bere bb 


He Rainbow is a thing admirable in the 
World, which raviſheth often the Eyes and 
Spirits of men in conſideration of its rich intet- 
mingled colours which are ſeen under the Clouds, 
ſceming as the gliſtering of the Stats, precious 
Stones,. and Ornaments of the moſt beauteous 
Flowers: fore part of it as the re{plendeiit Stats, 
bras a Roſe, or burning Cole of fire, in it one 
may ſce Dyes of ſundry forts, the _— the 
ew, 
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Blew, the Orange, the Saphir, the Jacind, and the 
Emerald colours, as a lively plant placed inagreen 
Soil : and as a moſh rich Treaſure of Nature, it 


is a high work of the Sun who caſteth his Rays ox 


Beans as a curious Painter draws ſtrokes. with 
his Pencil, and placeth his Colours in an exqui» 
lite fitnation 3 and Solomon ſaith, Eccleſ-4+3+ It 1S 
a chief and principal Work of Gag. Notwith- 
Randing there is ktt to induſtry how to reprelent 
it from above here below, though not in perte- 
ion, yet in part, with the ſame intexmixture of 
colours that is above. 

Have yorr not ſeen how by Oars of a Boat it 
doth exceeding quickly glide upon the Water 
witha pleaſant grace ? Ariſtotle ſays, that 1t co- 
loureth the Water, and makes a thouſand atoms, 
upon which the Beams of the Sun reficdting, 
make a kind of coloured Rainbow : Or may we 
not fee in Houſes as Gardens of pleafuse Artiti- 
cial Fountains, which pour forth their droppy 
Streams of Water, that being between the Sun 
and the Fountain, there will be prefented as a 
continual Rainbow? But not to go farther, I 
will fhew you how you may do tat your Door, 
by a tine and facil Experiment. 

' Fake Water in your Mouth, and turn yout 
Back to the Sun, and your Face againk ſome ob- 
ſcuxe. place, then blow out the Water which is in 
your Mouth, that it may be ſprinkled jn ſmall 
Drops-and Vapgurs ; You fhall ſee thoſe Atotnes 
Vapours. in the'Beams of the Sun to turn into a 
fir Rainbow; but all the grief is, that it lafteeh 
not, but foon is vaniſhed. ; 
| F 2 | Bk 
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But to have one more ſtable and permanent in 
his colours : Take a Glafs full of Water, and 
expoſ2.it to the Sun, ſo that the Rays that pals 
through ſtrike upon a ſhadowed place, you will 
have pleaſure to ſee the tine fortn of a Rainbow 
by this refleion. Or take a Trigonal Glaſs or 
Cryſtal GlaG of divers Angles, and look through 
It, or-let-the Beams of the Sun paſs. through it ; 
or with a Candle let the Appearances be received 
upon a ſhadowed place : you will have the ſame 
contentment. " 


PROBLEM XLYV. 


How that if all the Powdcy in the world were inclo» 
ſed within -a Bowl of Paper or Glaſs, and being 
fired on all parts, it conId not break that Bowl. 


F the Bowl and the Powder be uniform in all 
his parts, then by that means the Powder 
would preſs and move equally on each ſide, in 
which there is no poſſibility whereby it ought to 
begin by one {ide more than another. Now it is 


1mpoſlible that the Bow! ſhould be broken in all 


_ 1ts parts, for they are infinite. THOR 
Of like finenefs or ſubtilty may it be'thata 
Bowl of Iron falling from a high place upon a 
plain pavement of thin Glaſs, it were impoſli- 
ble any wile to break it 3 if the Bowl were per- 
fely round, and the Glals flat and uniform in 
all his parts : for the Bowl would touch the an 
| t 
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but in one point, which is in the middle of in- 
hnite parts which are about it .: neither is there 
any cauſe why it ought more on one fide than on 
another, (ceing tnat it may not be done with all 
his tides together 3 ic may be concluded as ſpeak-.-. 
ing naturally, that ſuch a Bowl falling upon ſuch 
2 Glaſs will not break it. But this matter is meer 
Metaphylical, and all the Workmen in the world 
cannot ever with all their Induſtry make a Bowl 
perfectly round, or a Glaſs unitorm. 


PROBLEM XLVL 


To find a number which being divided by 2; there 
will remain 1 > being divided by 3, there will re- 
wain I; and ſo likewiſe being divided by 4, 5, or 
6, there would ſtillremain 1, but being divided 
by 7, there will remain nothing, J 


iy many Authors of Arithmetick this Pro- . 
bhym is thus propoſed : A Woman carrying 
Egges to market in a Basket, met an unruly fel- 
low who broke them, who was by order made to 
Pay for them : and ſhe being demanded what 
number ſhe had, ſhe could not tell : but ſhe re- 
membred that counting them by 2 and 2, there 
remained 1 3 likewiſe by 3 and 3, by 4 and 4, 
by 5ands, by 6ands 3 there fill remained 1, 

= = but 
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but when ſhe counted them by 7 and 7, there re- 
remained nothing: Now how may the number 
of Egps bediſcovered? 4 | 

Find a Number which may exaly be meaſy 

red by 7, and being meaſured by 2,3, 4, 5, and 
6, there will fill remain a unite 3 mnltiply theſe 
numbers together, makes 720, to which add-4, 
fo haveyou thenumber, iz. 721. In like man- 
ner $or will be meaſured by 2,3,4,5,63 fothat 
I remains; but being meaſured by 7, nothing 
will remain 3 to which continually add 220, and 
you have other numbers which will do the ſame: 
Hence 1t js doubtful what number fhe had, 
Therefore not to fail, it muſt be known whether 
they did exceed 4oo, 800, &«c. in which it may 
be conjeured that it could not exceed 4 or 5 
hundred, ſeeing a Man or ,Woman could not 
carry 7.0t $ hundred Eggs , therefore the num» 
ber was the former 301, which fhe had in her 
Basket : whichbeing counted by 2 and 2, there 
will xemain x, by 3 and 3, Oc. but counted by 
7 and 7, there will remain nothing. : 


Q 

]» ; wy (3-5/7 

d PROBLEM XLVIL 

le | pn fl { 
t; | One badg certain number of Cronns, and counting 
- them by g and 2, there reſted 1 3 counting 
at themby 3 and 3, there reſted 2 counting them by 
& 4 and 4, there refted 3, counting them hy 5 and 


d 5, there reſted 4 3 ccaenting them by 6 and 6, there 
F reſted 5 3 but counting them by 7 and 7, there re- 
d. majned nothing : How many Crowns might he 
er have ? | 


t JT Queftion hath ſome afbnity to the pre- - 
L cedent, and the Reſolution js almoſt in the 

er | Game manner: for here there muſt be found a 
re | number, which multiplied by 7, and then dipi- 
y | dd by 2,3:45:6, there may always remain a 
' | number leſs by x than the Diyiſor : Now the faxſt 
number which axrives in this natare is 119, unto 
which if 420 be added, makes 539, which alſo 
will do the ſame: and (oby adding 420, you may 
have other numbers to reſolve this propoſition. 
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a 
PROBLEM XLyVIII. 


How many ſorts of Weights in the leaſt manner muſt || 
' there«be to weigh all ſorts of things between 1 
pound and 40 pound, and fo unto 121, & 364 
. pound. | | 


| T O weigh things between 1 & 4o, take num- 
bers in tripple proportion, ſo that their 
ſum be equal, or ſomewhat greater than 40, as 
are the numbers 1, 3, 9, 27, I ſay that with 4 
ſuch Weights, the firit being of 1 pound, the e- 
cond being 3 pound,the third being 9 pound,and 
"the fourth being 27: any weight between 1 & 40 
-pound may be weighed. As admit to weigh 21 
pound, put unto the thing that is to be weighed 
'the 9 pound weight, then in the other Ballance 
-put 27 pound and 3 pound, which doth counter- 
poiſe 21 ponnd and 9 pound, and if 20.pound 
were to be weighed, put tvit in the. Ballance 9 
and r, and 1n the other Ballance put 27 and 3, 
and fo of others. _ 7 
'In the ſame manner take thoſe 5 Weights, 1, 
3, 9,27, $1, you may weigh with them between 
I pound, and 121 pound: and taking thoſe 6 
Weights, as 1,3, 9, 27, $1, 243, you may weigh 
even from 1 pound unto 364 pound. This de- 
pends upon the property of continued Proportio- 
mals, the latter 'of which containing twice all 
the former. 
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PROBLEM KLIX. 


ft | Of a deceitful Balance, which being empty ſeems to 

I be juſt, becauſe it hangs in equilibrio : notwith- 

flanding putting 12 pound in one Ballaxce, and 11 
in the other, it will remain in equlibris. 


1- OST. keth mention of this Ballance in 

Ir his Mcchanick Queſtions, and faith, That 

xs || the the Merchants of purpoſe in his time ufed 

4 || themto deceive the World : the fubtilcy or craft 

>. | of which is thus, that one arm of the Ballance 1s 

d | longer than another, by the ſame proportion that 

o || oneweight is heavier than another : As if the 

1 | Beam were 23 inches long, and the handle pla- 

d || ced fo that 12 inches ſhould be on one {ide of it, 

e || and 11 inches on the other fide ; Condition , 
r- | ally that the fhort- - "TVS b 
d || & end ſhould beras 7 

9 || heavy as the longer, # -_ 

;, | 2 thing calie to be | 


done : then after- ! 
t, | wards put into the : 
n | ballance twounequal : -* 
6 || weights in ſuch pro- 
h j| portion as the parts- 
- | ofthe beam haveone 
» | untoanother, which is 12 to 11,but fo that theegreas 
Il } fer be placed in the ballance which hangs upon 
the ſhorter -part of the Beam, and the leſſer 
_- weight 


weight in the other ballance : it is moRt certain || i 
that the ballances will hang in equilibrio, which || + 
will ſeem moſt fincere and juſt 3 though it be mok || 1 
deceitful, abominable, and falſe, 
The reaſon of this is drawn from the Experi. || 1 
ments of Archimedes, who ſhews that two un. || i 
equal weights will counterpoiſe one another, | 
| 

t 


when there is like proportion between the parts 
of the Beam (that the handle ſeparates) and the 
Weights themſelves: for in one and the (ame 
counterpoiſe, by how much it is farther from the 
Centreof the Handle, by ſo much it ſeems hea 
vier ; therefore if there be a diverſity of diſtance 
that the Ballances hang from the handle, chere 
muſt neceſſarily be an inequality of weight in 
theſe Ballances to make them hang in @quilibris; 
and to diſcover if there be deceit, change the || | 
Weight into the other Ballance: for as ſoon as the {+ 
greater Weight is placed in the Ballance that 
hangs on the longer parts of the Beam, it will 
weigh down the other inſtantly. 


Us 


— 
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PROBLEM L. 


| 1 

To beave or lift up a Bottle wjtb @ Straps ( 

£1 n 
Ake a Straw that is not bruiſed, bow it that || e 

it make an Angle, and put it into the Botth || t 
{that the greateſi,end be in the Neck, then the || ( 
Reed being put in the bowed part will caſt fider || v 
1 


wiſe , and make an Angle, as in the figure 
þ Bi, may 
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may beſeen : then may you take the end which 5 
out of the Botgle in you hand, and heave up:the 
Bottle, and. # is fo | | 
mach ſuxex, -by how t, _— 
7j- | much the Angle is 
an- | acuter or ſharper; 
er, | and the end which is | 
Its | bowed approacheth 
the | tothe other-perpen- , * 
me || dicular parts which 
the | come out of the Bot- 
ea || tle. 


b — =—_ 


10 PROBLEM Lt 


the | How in the middle of a Wood.or Deſert, without the 
he | fight of 2be $w#, Stars, Shadow, ar Compaſf, 00 
at || find owt tbe Nontb or South, or tbe forr Cardinal 
Al Points of the World, Eft, Weſt, &c. Yo 


[Tis theiOpmion of :ſome, that-the Windsare - 
to be.ahſerved in this : if ut belhot, the South 
Sound by the winds that blow that way, bu 
this Obſervation: is. uncertaiy',. and iubje& t0 
much Erros : Nature yill help-you inifome mea- 
lure to make.it more manites than any of thedor- 
mer, from a Tree, thus ; Cut a {mall Tree off, 
at } even to the ground, and mark the many Circles 
tle || that are about the fap or pith of the Tree, which 
he | ſeem nearer together in ſome part than in other, 
& || Which isby reaſon of the Suns motion about the 
5 | Tree; for that the humidity of the parts - the 
ree 
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Tree towards the South by the heat of the Sun is 
rarified, and cauſed to extend : and the Sun not 
giving ſuch heat towards the North part of the 
Tree, the Sap is lefler rarified, but condenſed; 
by which the Circles are nearer together on the 
North part than on the South part : therefore if 
a Line be drawn from the wideſt to the narroweſt 
part of the Circles, it © © — . 


ſhall ſhew the North | ** 46+, fl 
and South of the * 7 $ 
World. Another Ex= - {f i i 
periment may be AS% p 
thus : -Take a ſmall th to 
Needle, fuchas Wo- = be 
men work with :-.. | 

4 


place it gently down nt 
flat-wiſe upon ill [7 
Water, and it will not fink, (which is againſt the || 
general Tenet that Iron will not ſwim) which || þ 
Needle will by little and little turn to the North 
and South points. But if the Needle be great, | 
and will not ſwim;thruft it through a (mall piece || 
of Cork, or ſome ſuch-like thing, and then it | "1 
will do the fame : for ſuch-is the property of || ? 
Tron when it is placed in equilibrio, it ſtrives to the 
find out the Poles of th World', or Points of || 
North and South in manner as the Magnes doth; || 


 Exramt- 
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Examination. 


Ere is obſervable, that the maiſ{nre which ad- 
deth to the growth of the Tree, us dilated and 
rrified by the Meridional beat, and contraQed by the 
Septentrional.cold : this Rarefuttion works upon 
the part of the bumonr or moiſture that #8 more thin, 
which doth eafily diffipate and evaporate : Which 
weporation carries a part of the Salt with it > and 
hecauſe that Solidation or Condenſation, ſo that there 
«left but a part of the Nouriſhment which the beat 
bokes up and conſumes : ſo contrarily ou the otber 
fide the Condenſation aud Reſtriftive Quality of the 
Mature cauſeth leſt Evaporation and Perdition : and 
ſo conſequently there remains more Nouriſhment, 
which makes a greater increaſe on that fide than on 
the other fide : for as Trees havetheir growth in Win- 
ter, becauſe of their Pores, and theſe of the Earth 
me ſput up : ſo in the Spring, when "their Pores are 
en, and when the Sap and Moiſture is drawn by it, 
there is not ſuch Cold ou the North fide that it may be 
condenſed at once : But coxtrarily to the ſide which 
is South, the heat may be ſuch, that in little time by 
continuance, this moiſture is diſſipated greatly : And 
Cold is notbing but that which hardeneth and contra- 
eth = moiſture of the Tree, and ſo converteth it into 
Words | 


PRO- 


PROBLEM LI. 


\ Three Perſons having raken Counters, Cards; or other 
things, to find how much each one hath taken. 


Auſcthe third party to take a number which 

| may be divided by 4, and as often as he 
takes four, let the fecond pasty take 7, and the firſt 
cake 13, then cauſe them to put them all together, 
and dechre the lum of it ; which fecretly dividg 
by 3, and the Quotient is the: double” of the 
number which the third perfor did take. Ot 
cauſe the third to give unto the ſecond and firſ 
as many as each of them hath 3 then let the ſe« 
cond give unto the firſt and third, 45s many as each 
of them hath hfily, let the third give unto the 
ſecond and firſt; as many as cach of them hath; 
and then ask how much one of them hath : (fos 
they will have then all alike )- fo-half of chat 
number is the number that the third perſon: had 
at the tirſt > which known, all is known. 


——— _ — —— 
EY 


PROBLEM LIE. 


How to make a Cotſort of Muſick, of many party 
wh one Voice, or one Infirument onely. 


His Problem is refolved,. ſo that a Singer ot 
Player upon an Inſtrument, be near an Echo 


which an{wereth his Voice or Inſtrument 3 and + 
t 


c-  , * 5 *#F. TT ©” 7 ee — CU oe TEE EPO; 
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the Echo anſwereth but once at a time, he may 
make a doublez if twice, then a ttipple; if three 
tices, then an harmony of four parts : for it muſt 
be fuch a one that is able to exerciſe both cune 
and note; as occafion requires. As when hebe« 
pms #r, before the Echo anſwer, he may begiu 
ſ#, and pronounce it in the fame tane thar the 
Echo anfwereth , by which means you have 4 
fifth agreeable Confort of Muſick : chen in the 
fame time that the Echo followeth, to ſound the 
ſecond note ſol, he may ſound forth another ſol 
higher or Jower, to make an eight, the moſi per- 
fett Confort of Muſick; atid ſo of others, it he ' 
will continu6 his Voice with the Echo, and fitg 
done with two pattss Now Experience ſhew=- 
tth this to be true, which often comes to pals in 
many Churches, making one tobelieve that there 
are many more parts in the Muſick of a Quire, 
than in effec truly there are, becauſe of the re- 
founding and multiplying of the Voice, and re= 
doubling of the Quire. h 


PROBLEM LIv. 


Jo make or deſcribe an Oval form, or that which near 
reſeinbles nts it, at one tining with a pair of 
comnen Compaſſes. - | 


| hen are many fine ways in Geometrical pra» - 

Gices, to make an Oval Figure, or one near 
unto it, by ſevera] Centres: any of which I will 
not touch upon, but ſhew how it may be done 
| promptly 


p——_—_ upon one Centre onely. In which I will 
y nothing of: the Oval form, which appears, 
when one deſcribeth Circles with.the points of a 
common Compals, ſomewhat deep upon a Skin 
ſtretched forth hard : which contracting itſelf in 
| ſome parts of the Skin maketh an Oval form. But 
it will more evidently appear upon a Column of 
Cylinder : if Paper be placed upon it, then with 
a pair of Compaſſes deſcribe as it were a Circk 
upanit, which Paper afterwards being extended, 
will not be circular, but oval-wiſe: and a pairof 
Compaſſes may be fo accommodated, that it may 
be done alſo upon a Plain thus : As let the length 
of the Oval be HK, faſten 2 Pins or Nails nearthe 
_ end of that Line, as F G, and takea thread which 
is double co the length of GH, or F K, then if 
——————— take a Cam 
| ; which may have one 

' foot lower than ano: 
. ther, with a Spring 
between his legs,and 
placing one foot of 

, this Compaſs in the 
Centre of the Oval, 
| "% . and guiding the 
thred by the other foot of the Compaſſes, and 


carrying it about : the Spring will help to deſcribe 


and draw the Oval form. . But inftead of the 
Compaſſes it may be done with ones hand only 
as in the Figure may appear. i 


PRO 
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PROBLEM LV. 
Of a Prſe difficult to be opened. 


[" is made to ſhut and open with Rings: firſt at - 


each fide there i5 a ſtrap or firing, as AB and 
CD, at the end of which are 2 Rings, B and D, 
and the ſtring C D paſſeth through the Ring B.ſo 
that it may not come out again, or be parted one 
from another : and ſo that the Ring B may llide 
up and down upon the ſiring CD, then over the 
purſe there isa piece of Leather EF G H, which 
covers the opening of the purſe, and there 1s ano- 
ther piece of Leather 4 E, which paſſeth tho- 
ww many Rings, 
which hath a ſlic-to- 
wards the end T, ſo i 
great that the firing 
RC may ſlide into -: 
it; Now all the cun- 7, 
ning or craft is how ', = | 
to make faſt or to 0- E== 
pen the purſe, which _ 
confiſts in making TT 


—- _—_— 


, , 
> LLXXSIX YA , 
ch, | 


the firing B C flide through the fide at Z,therefore' 


bring down B to I, then make the end Ipaſs tho- 
row the ring B, and alſo D with his ſtring to paſs 
tirough the lic 7, ſo ſhall the Purſe be taſt, and 
then may the ſicitgs be put as before, and it will 


ſcem difficult to diſcover how it was done. Now 


toopen the Purſe, putthrough the end Tthrough 
the Ring B, and then through the lit 7, by-which 
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WP 


you put through the Scfing DC, by this way the ' 


Parſe will be opened. 
G PRO- 


wk 
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PROBLEM_-.LVL 


Whether i it is more hard and admirable, without Com- 
. paſſes to make a perfect Circle, or being math to 
' find out the Centre of It, 


T is ſaid that upon a time paſt, two Math:ma. 
ticians met, and they would make trial of 
theix Induſtry : The one made inftantly-a Perte& 
Circle without Compaſlcs , and the other imme 
diately pointed out the Centre thereof with hg 
point of a Needle : Now-which is the chicteſt 
Action? "It ſeems the firſt, far to draw the moſt 
noblc{ Figure upon'a Plain Table without other 
help than the Hand.and the Mind, is full of ads 
miration 3 'to fin@ the Centre js but 'to tind out 
onely one point, but to draw a Round, there muſt 
be almof} infinite” points, equidifiant from the 
Centre or middle; that in Concluſion 1t 1s both 
the Circle and the Centre together. But contras 
Tily .1t may ſeem that to find the Centre 15 more 
difficult : for what attention, vivacity, and ſub- 
tilty mult there be in the Spirit, in the Eye, in 
- the Hand, which will chuſe the. true point a- 
monegſt a thoufand other points? He that makes 
a Circle keeps always the ſame diſtance,and is gui» 
ded by a halt diſtance to hniſh the reſt; but he 
that muſt find the Centre, mnſi mn the {ame time 
take heed to the parts atout it, and chooſe one on- 


ly mu which is equally diſtant froman intiniteof: 
other 
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other points which are in the Circumference 
which is very difficult. Ariſtotle cophrms this a- 
mongſft his Morals, and feems to explain the dif- 


'ficulty which is to be found in the middle of. Ver- 


tue 3 for it may want a thouſand ways, and be far 
ſeparated from the true Centre of the enddt a 
right Mediocrity of a vertuous Action: forto do 
well, it mult touch the middle point, which is 
but one, and there muſt be a true point which 
reſpe&s the end, and that's but one onely. Now 
to judge which is the moſt difficult, as before is 
{aid, either to draw the Round. br to find the 
Centre , the Round ſcems to be harder than to 
find the Centre, becauſe that in finding of it 1s 
done at once, and hath an equal diftance from 
the whole 3 But, as betore, to draw a Round, 
there isa viſible point imagined, about which the 
Circle is to be drawn. I eſteem that it is as dif- 
ficult therefore, if not- more, to make the Circle 
without a Centre, as to tind the middle or Centre 
of that Circle. 


Ll 
—_— — —— — 


PROBLEM LVII. 


Any one having taken 3 Cards, #0 find how many 
points they contain. 


His is to be exerciſed upon a full Pack of + 
Cards of 52, then let one chooſe any three ©" 
at pleaſure ſecretly from your ſight, and bid him. 
lecretly account the points in each Card, and will 


him to take as many Cards as will makeup 15 to 
"i each 


each of the points of his Cards, then will him'to 
g1ve you the reſt of the Cards, for 4 of them be- 


ng rejected, the reſt ſhew the number of points 
that his three Cards which he took at the firſt did' 


contain. As it the 3 Cards were 7,10,and 4 3 now 
7 wants of 15.8; take 8 Cards therctore for your 
nr{tCard: the 10 wants of 15,5 5 take 5 Cards 


for your ſecond Card : lafily, 4 wants of 15, 11; 


take 11 Cards for your third Card,and giving him 
the reſt of the Cards there will be 25 from which 
take 4, there remains 21, the number of the three 
Cards taken, viz. 7, 10, and 4- 

Whoſoever would practiſe this play with 4, 
5,6, Or More cards, and that the whole number 
of cards be more or leſs than 523 and that the 
termbe 1s, 14,12, &c. this general Rule enſu- 
ing may ſerve: multiply the texm by the number 
of cards taken at firſt; to the product add the 
numbcr of cards taken, then ſubtract this ſum 
from the whole number of cards 3 the remainder 
is the number which muſt be ſubtracted trom 
the cards, which remains to make up the Game: 
if there remain nothing after the ſubtraction, then 
the number of cards remaining doth juſtly ſhew 
the number of points which were in the cards 
choſen. If the ſubtraction cannot be made, then 
ſubtra&t the number of cards from that number, 
and the remainder added unto the cards that did 
remain, the ſum will be the number of points in 
the cards taken,as if the cards were 7,10, 5,8, and 
the term given were 12 3 fo the fixfi wants 5, the 
{econd wants 2, the third wants 7, and the fourth 


wants 4 cards, which taken, the party gives you 
| the 
od 
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the reſt of the cards: then ſecretly multiply 12 
by 4, Makes 4.8 3 to which add 4, the numberof 
cards taken makes 52, from which 52 ſhould be 
taken, reſt nothing : therefore according to the 
dircFion of the remainder of the cards, which are 
30, 1s equal to the points of the four cards taken, 
2iz. 7, 10,5, 8. Again, let theſe 5 cards be ſup- 
poled to be taken, 8,6, 10, 2, 7 their differen- 
ces to 15, the terms are 7,9,5, 12, 8, which 
number of cards taken, there will remain but 6 
cards: then privately multiply 15 by 5, makes 
75, to which add 5 makes 80, from this take 52, 
the number of cards, reſts 28, to which add the 
remainder of cards , makes 34, the ſum with 
8, 6, 10, 3, 7- 


Kh... II are nn — —O—— 


PROBLEM LVvII. 


Many Cards placed in divers ranks, to find which 
of theſe Cards any one hath thought. 


1{ Hegom 15 Cards, and place them in 3 heaps in . 
xank-wiſe, 5 in a heap: now ſuppoſe any = 
one had thought one of theſe Cards in any one 
of the heaps, it is eafie to tind which of the 
Cards it is, and it is done thus: ask him in which 
of the heaps it is, which place in the middle of 
the other two 3 then throw down the Cards 
by 1 and 1 into three ſeveral heaps in rank- 
wiſe, until all be caſt down, then ask him 

G 3 mn 
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in which of the ranks his Card is, which heap 


place in the middle of the other two heaps al- 


ways, and this do four times at leaſt, fo in put- 


ting the Cards altogether, look upon the Cards, 


or Tet their back be towards you, and throw out 


the cight Card, for that was the Caxd thought up- 


on Without fail. 


_———— 


i — — 


PROBLEM LVIIL. 


Many Cards being offered to ſundry Perſons, to find 


which of thcſe Cards any one thinketh upon. 


Dmit there were 4 perſons, then» take 4 
Cards and ſhew them to the fixft, bid him 


think one of them, and put thele 4 away 3 then 


take 4 other Cards. and ſhew them in like man- 
ner to the ſecond perſon, and bid him think any 
one of theſe Cards, and fo do to the third per- 
ſon, and fo the fourth, &c. Then take the 4 Cards 
of the firſt perſon, and dilpoſe them in 4 ranks, 
and upon them the 4 Cards of the ſecond perſon, 
upon them allo theſe of the third perſon, and 
Jattly,upon thern theſe of the fourth perſon then 
ſhew unto cach of theſe parties each of theſe 
ranks, and ask him it his Card be in it which he 
thought, for infallibly that which the firſt party 
- thought upon will be in the firſt rank, and at the 
bottom the Card of the {ccond perſon will be in 
the {ccond rank, the Card of the third thought 
ppon will be in the third rank, and the fourth 
mans 


— © as a mv ca UT. 
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mans Card will be in the fourth rank, and fo of 
othersz it there be more perſons, uſe the fame 
method. This may be practiſed by other things, 
ranking them by certain numbers allotted to 
pieces of money, or ſuch-like things. 


"_, 


PROBLEM LIXx. 


How to make an Inſtrument to belp Hearing, as Ga- 
lileus made to help the Sight. 


T Hink not that the Mathematicks (which hath 
| furniſhed us with ſuch admirable helps for 
Seeing } 15 wanting for that of Hearing 3 it's well 
known that long Trunks or Pipes make one 
hear well far oft, and Experience ſhews us that 
in certain places of the Orcades in a hollow vaulc, 
that a man ſpeaking but ſoftly at one corner there= 
of, may be audibly uiderſtood at the other end : 


__ notwithſtanding thole which arz between the par- 


ties cannot hear him ſpeak at all:and it isa general 
Principle, that Pipes do greatly hclp to ſtrengthen 
the Activity of Natural Cauſes : We ſee that 
fre contractcd in a Pipe, burns 4. or 5 foot high, 
which would ſcarce heat, being in the oper air : 
the rupture or violence of water iſſuing out of a 
Fountain, ſhews us that water being contracted 
Into a Pipe, cauſcth a violence in its paſſage. The 
Glaſſes of Galileus makes us fee how ufetu) Pipes 
G 4 Or 
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"IT Trunks are to make the Light and Species more - 
vvite and proportionable to our Eye. It is ſaid | 
that a Prince of Naly hath a fair Hall, in which 
heican with facility hear diſtinly the Diſcourſes 
of thoſe which walk in the ni Gardens, 
which is by certain'Veſſels and Pipes that anſwer 
from the Garden to the Hall. Vitruvius makes 
mention alſo of ſuch Veſſels and Pipes to fireng- 
then the Voice and Action of Comedians : and in 
theſe times amongſt many Noble Perſonages, the 
new kind of Trunks are uſcd to help the hearing, 
being made of Silver, Copper, or other reſound- 
10g material 3 in funnel-wi:e putting the wideſt 
end to him which ſpeaketh, to the cnd to coh- 
tract the Voice, that ſo by the Pipe applied to 
the Ear it may be more uniform, and leſs in dan- 
g:r to diſſipate the Voice, and fo conſequently 
wore fortihed. 


—_w_— 


PROBLEM LX. 


Of a fine Lamp which goes not out, though onecar- 
ry it in ones pocket : or being rolled upon the ground 
will ſtill burn. 


T muſt be obſcrved that the Veſſel in which 

the Oil is pat into, have two pins on the lides 
of jt, one againſt another, being included with 
in a circle : this circle ought to have two other 
pins,toenter into another circle of braſs, or other 
ſolid matter: laſtly, this ſecond circle hath twy 
| = pin 
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pios, which may hang within ſome Box to con- 


tain the whole Lamp, in ſuch manner, that there 


be {ix pins in diffcrent poſition : Now by the aid 
of chele pegs or pins, the Lamp that is in the mid- 
dle will be always well fituated according to his 
Centre of Gravity, | 
though it be turned 
any way : though if 
you endeavour to 
turn it upſide-down, = 
it will lie level :; 
which is pleaſant 
and admirable to be- 
hold to thoſe which 
know not the cauſe. 
And it is facil from this to make a place to reſt 
quiet in, though there be great agitation in the 
outward parts. ; 


+* — 


PROBLEM LXL 


Any one baving thought a Card amongſt many 
Cards, how artificially to diſcover it ont. 


Akeany number of cards, as 10, 12, &c. and 
open {ome four or five to the parties fight, 

and bjd him think one of them, but let him note 
whether it be the firſt, ſecond, third, &e. then 
with promptneſs learn what number of Cards 
you had in your hands, and take the other part 
of the Cards, and place them on the top of theſe 
you hold in your hand 3 . and having w_ 
Oz 


go 


Cards that were at the bottom, account back- 
wards until you come toit : ſo ſhall you cally 
take out the Card that he thought upon. 


Sv. 
—— — 7 — 
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"PROBLEM EXII. 


Three W omen, A, B, C, carried Apples to a Market 
to ſill, Abad 20, B 30, and C qo they ſold 
as many for a penny the one as the other, and 
brought home one as much money as another ; How 


_ could this be 2 


He Anſwer to the Problem 1s eafie : As fup- 

poſe at the beginning of the Market, A ſold 

her Aples at a penny an Apple, and (old but two, 
which was two pence, and ſo ſhe had 18 left : 

: bur B ſold 17, which 

TE. - was 17 pence, and 

= Net £ "WÞ as. lo had 13 left + C 

. fold 32, which was 

oP 39 & I 32 pence, and ſo had 

8 - $8 Applesleft. Then 

an 4. i if is . &. A aid ſhe would not 

-/ fell her Apples fo 

or but would 

fell them for 3 pence 

a piece, which ſhe did, and ſohher Apples came 
to 54 pence: And B having lefe but 13 Apples, 
{old them at the ſame rate, which came to 3g 


PENCE » 


Hathemnatical Recteation. 
fo, ask him whether his Card were the firſt, ſe. 
cond, &c. then before knowing the number of 


and > » JON ah. - ng  _»*©2 
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ly 


pence : And laſtly, C had but 8 Apples, which 
it the ſame rate came to 24 pence : Theſe ſums 
of money which each others before received 
come to 56 pence,and ſo much each one received; 
and ſo conſequently brought home one as much 
25 another. 


PROBLEM LXI. 
Of the. Properties of ſome Numbers. 


Irſt, any two numbers is juſt the ſum of a . 

number, chat have equal diſtance from the 

half of that number : the one augmenting, and 

the other diminiſhing : as 7 and 7, of 8ands6, of 

9and 5, of ioand 4, of 11 and 3, of 12 and 

2, of 13 and 1, as the one is more than the halt, 
the other 1s lefs. 


Secondly, It is diflicult to find two numbers 
whoſe ſum and produdt is alike, (that 15) if the 
numbers be multiplied one by another, and 
added together, will be equal, which two num- 
bers are 2 and 2, for to multiply 2 by 2 makes 
4, and adding 2 unto 2 makes the (ame : this pro- 
perty is in no other two whole numbers , but in 
broken numbers therearc infinite, whole fam and 


" produdt will be equal one to another. As Cla- 


vius ſhews upon the 36 Prob. of the 9th Book of 
Enclide. | 


Thirdly, 


Thirdly, The numbers 5 and 6 are called cir- 
cular numbers, becauſe the circle turns to the 
point from whence it begins; ſo theſe numbers 
multiplied by themſclves, do end always in 5 and 
6, as 5 times 5 makes 25, that again by 5 makes 
125, ſo 6 times 6 makes 36, and that by 6 makes 
216, &c. bs 

Fourthly, The number &, is the firſt which A- 
rithmeticians call a perfe& number, that 1s, whoſe 
parts are cqual unto it, ſo the fixth part of itisr, 
che third part is 2, the half is 3, which are all his 
parts : now I, 2, and 3, 15 equal to 6, Itis won- 
* derful to conceive that there 15 ſo few of them,and 
how rare theſe numbers are, ſo of perfect men : 
for betwixt x and 1000000000000 numbers 
there 15 but ten, that is, 6, 28, 486, $128,120816, 
2096128,3355c336,536854528,8589569056, 
and 137438691328, with this admirable pro- 
perty , that alternately they end all in fix and 
eight, and the Twentieth Perfe& Number is 
151i 5727451553768931328- E- 
_ Fifthly, The number 9 amongſt other priviled- 


—ges carries with it an excellent property 3 for take 


what number you will, either in groſs or in part, 
fhe nines of the whole or in its parts rejected, 
and taken ſimply will be the ſame, as 27 it makes 
3 times 9, ſo whether the nines be rejected of 27 
or of the ſumof 2 and 7, it is all ones ſoit the 
nines were taken away of 240, it isall one if the 


nines were taken away of 2, 4, and © 3 for there 


would remain 6 in either 3 and ſo of others, 


Sixthly, 
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Sixthly, 1x being multiplied by 2,4,5,6,7,8, 
or 9, Will end and begin with like:numbers; fo 
11 multiplied þy 5 makes 55, it multiplied by 8, 
it makes 88, &*c. \ - 1 

Seventhly, the dymbers 220 and 284 being 
unequal, notwithſtanding the parts of the one 
number do always equalize the other num- 
ber: ſo the aliquot parts of 220 are 110, 54, 
44, 22, 20, 11, 10,5, 4,2, 1, Which together 
makes 284, the aliquot parts of 284,are 142,71, - 
4,21, which together makes 2:0, a thing, rare 
and admirable. and dithcult to find in other nun 
bers. , 

Eightly, The numbers 3, 4 5, (found out by _ 
Pythagoras ) have an excellent property in ma- 
king of Rectangle Triangles : upon which the 
47 Pro. of the firſt Book of Exclide was grounded, 
that the ſquare of the Hypothenufat in any 
ſuch Triangle, is equal to the ſquare of the | 
other two ſides: that { ———— 
Is 5, the Hypothenuſal | LEE | 
multiplied ingmakes ' | 
25, and 4 multipled | 
10 4 makes 16, and 3 | 
multipli'd in 3 makes | 


qual to 25,0r it theſe 
numbers 3, 4, 5, be 
doubled, viz. 6, 8, 
Io: the ſquare of 10 is equal to the ſquare of 
8 and 6, viz. 10 times 10 makes 100, and 8 
times $ makes 64, and 6 times 6 is 36 3 which 


35 


36 and'64, put together makes 100, as before; 
and {o may they be Tripled, ©uadrupled, &c. 
The uſe of thele numbers 3, 4, 5, are manitold, 
but it may be applied thus, tor the help of ſuch 
which plot out Gardens, Houſes, encamp Horſe or 
Foot, &c. Example, take 3 Cords, one of 5 yards, 
another of 4 yards.,and another of 3 yards, or the 
double, tripple, decuple, &c. or all in one line, 
SO | and make knots at 
Ce EOS _ the terms of theſe 
4Y —_ FT | _— w- | _ 
AF = . ,,, a. three parts will make 
f Male] 4 right angled Tri- 


angle, as 'A, Þ, C5 


= ee... <] , and it 1s catie with 
| "DP : -thisTriangular Cord 
to plot out a Garden- 


plat, a ſquare build- 

ing plat, or other long {quare. As fuppole there 

!s a figure, EDFG tobeplotted, E D of 60 

yards broad, and FG 100 yatds long. Firti 

meaſureout E D 60 yards, andat Eand D place 
two pins or pegs3 then at E place the Angle of 
your Triangular Cord B, and let the line of the 
Triangle A B be in the line E D, which ſuppoſe 
atA; make the Cord AB faſttinE and A, then 
put the other two Cords of the Triangle until 
they meet, which will be in C, and place a peg 
atC; take afterwardsa long Cord, and by the 
points E and C augment it unto F 100 yards 
trom E, and at F place a peg 3 then at F apply 
your Triangular Cord as youdid at E, and ſo may 
you draw the line F G as long as ED, viz- 60 
yards. 
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yards. Laſtly, it is eafic to draw the Line GD, 
and fo the Rectanguled Figure or Long Square 
ſhall be plotted, whoſe breadth is 60 yards, and 
length 10c yards, as was required : and to gxa- 
mine this, meaſureE G, then if FD be as long, 
the figure 1s true : otherwiſe it is defective, and 
may eaſily be amended. 

If one be taken from any ſquare nnmber which 


is odd, the ſquare of half of it being added to 


the firſt ſquare, will make a ſquare number. 

The ſquare of half any even number +. 
being added to that even number makes a ſquare 
number.and the even number taken from it leaves 
a (quare number. 

It odd numbers be continually added from the 
unity ſucceſſively, there will be made all (quare 
numbers, and if cubick numbers be added ſucceſ(- 
lively from the unity, there will be likewiſe made 
{quare numbers. | 


PROBLEM LXIV. 


Of an Excellent Lamp, which ſerves or furnſheth it 
ſelf with Oil, and burns a long time. | 


[ Speak not here of a common Lamp which - 
E Cardanus writes upon in his Book de ſubtili- 
zate, for that's a little Veſſe] in Columne- wiſe, 
which 


96 


which is full of Oy], and becauſe there is but one . 
little hole at the bottom near the Week or Match, 

the Oil runs not, for fear that there be emptineſs 
above: When the Match is kindled it begins to 
+ heaPthe Lamp, and rarifying the Oil it ifſucth by 
this occaſion : and foſends his more airy parts a- 
bove, to avoid vacuity. 


But that which 1 
here deliver is more 

| Ingenious, the prin 
, Cipal picce of which 


which hath near the 
, bottom Fl hole, and a 
' anne] or pipe C,and 


which paſſeth tho- 
row the middle of the Veſſel, having an opening 
at D near the E top, and ances at the bottom, 
as at E, near the Veſſel under it, fo that the Pipe 
couch it not : the Veſſel being thus made, fl it 
with Oyl, and opening the hole C, the Oil run- 
ning out will ſtop the hole at E, or throwing in 
Oil into the Veſlcl anderneath, until E be ſtop- 
ped 3 then the Oil at C will not run: becauſe no 
air can come into the Pipe DE. Now as che 
Oil burneth and conſumeth in the Vellel A B, the 
hole at E will begin to open, then immediately 
will C begin to run to fill up AB, and E being 
ſtopped with the Oil, the Oil at Cceaſeth to run, 


It 
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' thena bigger funnel, 
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It is certain that ſuch a Lamp the Athenians 


bſed, which laſted a whole year without beitig 


touched : which was placed before the Statue of 
Minerva, for they might put a certain quanti- 

ty of Oylin the Lamp CD, anda match to burn 

without being confumed : fuch ag the Natutalifts 

write of, by which the Lamp will furniſh it ſelf; 

and ſo continue in burning : and here may be no- 

ted that the Oyl may be poured in at the top of 
the Veſſel at a little hole, and then made faſt againi 

that the Air get not 1ns 


1 
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PROBLEM LXV. 
Of the play at Keyles or Nine-Pinss 


Ou will ſcarce believe that with one Bowl, 
and at one blow playing freely, one may 
ſtrike down all the Keyles at once : yet from Mas 
thematical Principles it is cafie to be demonſtira- 
ted, that if the hand of him, that plays were fo 
well aſſured by Experience as Reafon induceth 
one thereto,:one might at one blow ſtrike down 
all the Keyls, oxat leaſt 7 or 8, or ſuch a number 
as one pleaſeth. 
For they are but Nine in all, diſpoſed or pla- 
ced in a perfe& Square, having Three every 


| way. Letus ſuppoſe then that a good Player. 


beginning to play at t ſomewhat low, ſhould ſo 
lirike it, that it ſhould ſtrike down the Keyles 
2and 5, and theſe might in their violence Fe 

own 
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down the Keyles 3, 
6, and 9, and the 
Bow! being in moti. 
on may ſirike down 
the Keyle 4, and 7 
- which 4 Keyle may 
24\ 18\;@&+ firike theKeyl8, and 

:.. SW: fo all the 9 Keyls 
may be ſitriken down 
at ONCE. 


4 
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PROBLEM Lxlv. 
Of Spefacles of pleaſure. 


Imple SpeQacles of blew, yellow, red or green 

| colour, areproper to recreate the fight, and 
- will prefent the Objects died in like colour that 
the Glaſſes are, only thoſe of the Green do 
ſomewhat degenerate 3 inſtead of ſhewing a live- 
ly colour, it will repreſent a pale dead colour, and 
It is becauſe they are not diced green enough, or 
receive not light enough for green ; and colour 
theſe Images that paſs through theſc Glaſſes unto 
the bottom of the Eye. 


 Eramina- 
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Examination. 


T # certain, that not onely Glaſſes dyed green, but 
all other Glaſſes coloured, yield the appearances 
of Objefs ftrong or weak in colour according to the 
quantity of the dye, more or lefl, as one being very 
yelow, another a pale yellow , wow all colours are not 
proper to Glaſſes to give colour, hence the defeft is not 
that they want faculty to receive light, or reſiſt the 
penetration of the beams; for in the. ſame Glaſſes 
thoſe which are moſt dyed, give always the Objefs 
more high-coloured and obſcure, and thoſe which are 
n | left dyed, give them more pale and clear: and this is 
d | daily made manifeſt by the painting of Glaft, which 
at Þ binders more the penetration of the light than dying 
lo | doth, where all the matter by fire is forced into the 
& | Glaſs, vleaving it in all parts tranſparent. 
nd Speftacles of Cryſtal cut with divers Angles Dia- 
or | mond-wiſe, do make a marvellous multiplication of the 
ut | appearances, for looking towards a Houſe it becomes 
to | as a Town, a Torn becomes like a City , an armed 
man ſeems as a whole Company, cauſed ſolely by the 
diverſity of Refrafjons, for as many Plains as there 
are on the out ſide of the Speftacle, ſo many times 
will the Obje be multiplied in the appearance, be- 
\ | cauſeof divers Images caſt into the Eye. Theſe are plea- 
1- ſurable Spefackes for avaritious perſons that love Gold 
and Silver , for one Piece will ſeem many, or one 


H 2 heap 


” 


, = wo fa <S wo } | 4 cd 


100 Mathematical Recreation: | 
beap of Money will ſeem as a Treaſury : but all the 
mmſchief is, he will aot have his end in the enjoying of 
it, for endeavouring to take it , 14 will appear but a 
deceitful Image, or deluſion of nothing» Here may 
you note, that if the finger be direfed by one axd the 
 Jame yay or bram, which pointeth to one and the ſame 
objeq, then at the firſt you may touch that viſible Ob- 
Jed without being deceived : otherwiſe you may fail 
often in touching that which you ſee. Again, there 
f—are Spettacles made which do diminiſh the thing ſeen 
very much, and bring it to a fair perfpeive form 
eſpecially if one look upon a fair Garden-plat, a grea- 
zer Walk, a ſtately Building, or great Court > the 
induſtry of an exquiſite Painter cannot come neay t0 
expreſi the lzvely form of it as this Glaſi will repre 
ſent it, you will have pleaſure to ſee it really experi- 
mented, and the cauſe of this is, that the Glaſſes of 
theſe Spectacles are bollow and thinner in the middle, 
tban at tbe edges, by which the viſual Angle © 
- madeleſſer : Tou may obſerve a further ſecret in theſe 
SpeAacles, for.in placing them upon a Window one 
may ſee thoſe that paſs to and fro iu the Streets, with 
out being ſeen of any 3 for their property is toraiſe up 
\ #be Objefis that it looks upon. 
Now I would not paſs this Problem without 
ſaying ſomething of Galileus admirable Glaſs : 
for the common ſimple perſpeftive Glaſſes, give to 
Aged Men but the Eyes or fight of Young Men, but 
this of Galileus gives a Man an Eagles Eye, or an 
Eye that pierceth the Heavens : Firſt it diſcuvereth 
the fpotty and ſhadowed opacous Bodies that are found 
about the San, which darkeneth and diminiſheth the 
ſplendor of that beautiful and ſhining Luminary : 
: oh Secondly, 


| Secondly, It ſhews the New Planets that accompa- 
ay Saturn and Jupiter ; Thirdly,: in Venus is 
ſeen the New, Full, aud Buartile Increaſe as inthe 
Moon by her ſeparation from the Sun : Fourthly, the 
artificial ſtru&ure of this Inſtrument helpeth us to ſee 
an innumerable number of Stars, which otherwiſe 
are;obſcured, by :reaſon: of the natural weakneſs of 
our: ſight 3: yea*the: Stars in Via Lactea . are'ſeen 
moſt apparently”; © where there ſeem' no Stars to be, 
this Inſtrument: makes apparently to be: ſeen, aud 
further delivers them to the Eye in their true and 
lively colour, as they are in the Heavens, in 
which the ſplendor of ſome is as the Sun in bis 
moſt glorious Beauty. 

Thi Glaſs bath alſo a moſt excellent uſe in obſcr- 
ving the Body of the Moon in time of Eclipſes, for 
it augments it manifold, and moſt manifeſtly ſhews 
the true form of the cloudy ſubſtance in. the Sun; 
 andbyit is ſeen when the ſhadow of the Earth be> 
gins to eclipſe the Moon, and when totally ſhe is over= 
ſhadowed. Beſides the Caleftial Uſes which are 
made of this Glaſs, it bath another Noble Property, 
it far. exceedeth the ordinary Perſpeftive Glaſſes, 
which are uſed to ſee things remote upon the Earth : 
For as this Glaſs reacheth up to the Heavens, and 
excelleth them there in hi performance, -ſo on the 
Earth is claimeth preheminency, for the Objefts 
which are fartheſt remote, and moſt obſcure, are ſeen 
plainer than thoſe which are near at hand, ſcorning 
45 it were all ſmall and trivial ſervices, as leaving 
them to an inferionr help : great uſe may be made of 
this Glaſs in diſcovering Ships, Armies,&'c. Nowabe 
apparel or parts of this Rm or Glaſs is mean 

ys 
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or ſimple, which makes it the mere admirable ( ſee- 
Ing it performs ſuch great Service) having but a 
Convex Glaſs, thickeſt in the middle, to unite and 
amaſs the Rays, and make the Objed the greater : 
to the augmenting the viſual Angle, as alſo a Pipe or 
Trunk to amaſs the Species, aud binder the greatneſs 
of the light which 1s abeut it : (to {ce well, the 
Objc& muſt be well inlightened, and the Eye in 
obſcurity . then there is adjoyned unip it a Glaſi of a 
ſhort fight to diſtinguiſh the Rays, which the otber 
would make more confuſed if alone. As for the pro- 
portion of thoſe Glaſſes ts the Trauk, though there be 
certain Rules to make them, yet it is often by hazard 
that there is made an excellent one, there being ſo 
' many difficulties in the ation > therefore many ought 
#0 be tried, ſeeing that exa& proportion in Geometri- 
gal Calculation cannos ſerve for dyverſity of fgbts 
$1: the Obſervation. | =. 
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PROBLEM LXVIL 


Of the Adamant or Magnes, and the Needles touch- 
ed therewith. 


Ho would believe, if he ſaw not with his 
Eyes, that a Needle of Stee] being once 
touched with the Magnes, turns not once, not a 
year, but as long as the World lafteth , his end 
towards the North and South ; yea though one 
remove it, and turn it from its poſition,” it will 
come again to his points of North and South ? 
Who would have ever thought that a brute Stone, 
black and 11} formed, touching a Ring of Iron, 
ſhould hang it in the Air, and that Ring ſupport 
a ſecond, that to ſupport a third, and fo unto 10, 
12, Or more, according to the ſtrength of the Mag- 
nes3 making as it were a Chain without a Line, 
without fouldering together, or without any o- 
ther thing to ſupport them onely 3 but a moſt oc- 
cult and hidden: vextue, yet moſt evident in this '"_ 
effe&, which penetrateth inſenfibly trom the tiff 
to the fecond, from the ſecond'to the third, &c. 
Is it not a wonder to {ce that a Needle touch- 
&d once will draw other Needles; and fo a Nail, 
the point of a Knife, or other pieces of Iron ? 
Is it not a pleaſure to ſee how the Maugnes will 
turn File-duft, or move Needles, or Nails being 
upon a Table, 'or upon a piece of paper ? For as 
ſoon as the Magxes turns or moves over, it moves 
H 4 allo; 
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not be raviſhed as it 
were tolee a hand of 
Iron write upon a 
Plank, without fee- 
ing the Mages 
Which cauſeth that 
motion behind the 
Plank, or to makean 
Image of Iron to run 
up and down a Tur- 
ret : now infinite of 
ſuch inventions is 
proper to be extra» 
Ged from the pro» 
perties of the Map» 
| neſs if 
What is there in the World that is more capa. 
ble to caſt a deeper aftoniſhment in our minds 
than a great maſlje ſubſtance of Iron to hang in 
the Air in the midſt of a Building without any 
thing in the World touching it, but only the Air? 
As fome Hiſtories aſſure us that by the aid of a 
Magnes or Adamant, placed at the Roof of one 
of the Tarkiſh Synagogues in Meca, the Sepul- 
chre of that infamous Mabomee xcf}s ſuſpended in 
the Airz and @livy in his Natural Hiſtory writes 
that the Architeor Democrates did begin: to 
vault the Temple of Arſfizce in Alexandria, with 
ſtoxe pf Mages to produce the like deceit,to hang 
the Sepulchre of that Goddeſs likewiſe in the air 


v 


F | hquld paſs the bounds of my. counterpoiſc, 
# Iſhopld fdiyulge all che fecrets of this _ 
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and ſhould expoſe my ſelf to the laughter of the 

World, it I ſhould brag to ſhew others the cauſe 

how this appeazeth, than in its own natu- 

ral ſympathy, for why is it 'that a Magzes 

with one end will caſt the Iron away, and at-- 
tra it with the other ? From whence cometh s 
it that all. the Mages is not proper to give a true! 
touch to the Needle, but onely in the two Poles 

of the Stone ; which is known by hanging the 
Stone by a thread in the air until it be quiet, or 

placed upon a piece of Cork ina Diſh of Water, 

or upon ſome thin Board, for the Pole of the 
Stone will then turn towards the Poles of the 

World, and point out the North and South, and 

ſp ſhew by which of theſe ends the Needle is to 
be touched ? 

From whence comes it that there is a variation 
in the Needle, and pointeth not out truly the 
North and South of the World, but only in ſome 
place of the Earth? 

How is it that the Needle made with pegs 

and incloſed within two Glaſſes, ſheweth the 
height of the Pole, being elevated as many de- 
grees as the Pole is above the Horizon ? 
' What's the cauſe that Fire and Garlick takes a- 
way the Property of the Magyes ? There are 
many great hidden Myſteries in this Stone, which 
have troubled the Heads of the moſt Learned in 
all Ages, and to this time the World remains ig. 
noravt of declaring the true cauſe thereof, 


Some ſay, that by help of che Magnes pex- 
ſons which are abſent may know cach others 
| mind, 


a Needle touched with one Magnes, then the vir- 


tue is ſuch that in the ſame time that the Needle: 


which is at Prague ſhall move, this that is at Log- 
don (hall alſo 3 provided that the parties have like 
ſecret Notes or Alphabets, and the obſervation be 
at aſet hour of the day or night 3 and when the 


one party will. declare unto the other, then let: 
that party move the Needle to theſe Letters: 
which will declare the matter to the other, and: 


the moving of the other parties Needle ſhall open 
his intention. | 

The invention is ſubtile, but 1 doubt whether 
in the World there can be tound ſo great a Stone, 
or ſuch a Magnes which carries with it ſuch vir- 
tue : neither 1s it expedient, for Treafons would 
be then too frequent and open. 


Examination. 


T He Experimental Difference of Rejection and 
 Aittrattion proceeds #ob from the different 
Nature of Stones, but from the Qualtty of the Iron 3 
and the virtue of the Stone confiſteth onely and efpeci- 
ally in his Poles, which being hanged in the Air turns 
one of bis ends always naturally towards the South, 
and the other towards the North : but if a Rod of 
Irox be touched with one of the ends thereof, it hath 
the like property in turaing North aud South, as the 


Magnes 
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mind, as if one being here at Loxdon, and ano-: 
ther at Pragae in Germany, if cach of them had 
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Magnes bath : Notwithſtanding the end of the Tron 
Rod rowcched, bath a contrary pofition, to that end of 
the Stone that touched it ; yet the ſame end will at- 
| raft it, and the other endrejedt it, and ſo contrarily. 
This may eaſily be experimented upon two Needles 
tmebed with one or differ ent Stones, though they have 
 Þf one and the ſame poſition 3 for as you come unto them 
' | ply one end of the Magnes wear unto them, the 
North of the one wiſl abhor the North of the other, but 
the North of the one will always approach to the South 
of the ether : and the ſame affection is in the Stones 
themſetves. For the finding of the Poles of the Mag- . 
nes,it may be done by holding a ſmall Needle between 
your fingers ſoftly, and ſo moving it from part to part 
over the Stone, until it be beld perpendicular, for that 
ſhall be one of the Poles of the Stone which you may 
mark out > in like manner find out the other Pole. Now 
tofind out which of thoſe Poles is North or South,place 
a Needle being topched with one of the Poles upon a 
ſmooth Convex Body, ( as the Nail of ones Finger, or 
ſuch-like) and mark, which way the end of the Needle 
that was touched terneth : if to.the South, then the 
point that touched it was the South-Pole, &c. and it 
# moſt certain, and according to Reaſon aud Experi- 
ence, that if it be ſuſpended in £quilibrio in the Air, 
or ſupported upon the Tater, it will turn contrary to 
the Needle that toucheth it : for then the Pole that 
ay marked for the South ſhall turn to tbe North, 
Co | 


PRO- 


PROBLEM, LxvIIL *.. :.. : 
Of the Properties of Zolipiles or Bowels to | bly : 
* I Heſe are concave Veſſels of Braſs or Copper! 1 


| & or other, mate ial, which may indure the 
47. Fire; having a (mall hole very narrow, by which 


-- It isfilled with Water: then placing it to the fire, , 

7 .- beforcit be :hot*.chere. is; xio- effe& ſeen 3 but. a 

4% - = foonasthe heatdoth penetrate it, the Waterbe. | { 
+ -- ginstorarific,:.and ifſuethforth with a hideous 

R © .and marvelous force; its pleaſure to fee howit ; 

blows the fire with great noiſe. 0; 

am WK  PVitruvius 1n his firſ 

GA  Bookof Architedur, | + 

; Cap. 8. approve} | 

| . from theſe Engines, N | 

= that Wind is ofl 

other thing than x 

quantity of vapours , 

and exhalations "gy þ 

| tated with the airby I , 

rarifation and condenſation, and we may dray | ; 


a. conſequence from it, to ſhew thata little Wa- 
ter may ingender a very great quantity of V+ Þ , 
pours and Air: for a Glaſs of Water thrown in I , 
to an Zolipile will keep blowing near a whol: : 
hour, ſending forth his vapours a thouſand cimes 
greater than it is extended, 4 

: ow 


"7 
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"| .- Now touching the form of theſe Veſſels, they 


are not made of, ane like. faſhion; ſome make 
them like a Bowl,, ſome like a head painted, re- 
preſenting the Wind, ſome make them like a 


Pear : as though one would put it to roſt at the 


fire, when one would have it to blow, for the 


T ail of it is hollow, in form of a funnel, having 


\Y atthe top a very little hole no greater than the | 


| head of A Pin. 


Some do accuſtom to put within the Aolz- 
pile a crooked Funnel of many foldings ,- to the 
end that the Wind that impetuouſly rolls to and 
fro within, may imitate the Noiſe of, Thuader. 
Others content themſelves with a fimple Funnel 


ul placed right upward, ſomewhat wider at the 


top than elſewhere, like a' Cone, whoſe Baſis 
is the mouth of the Funnel : :and there may be 
placed a Bowl of Iron -oxr Braſs, which by the 
vapours that are caft out will cauſe it to 
leap up, and dance over the Mouth of the ZX9- 
liplle. | 
Lat, Some apply near to the hole ſmall 
Wind-mills, or ſuch-like, which cafily turn by 
reaſon of the Vapours 3 or by help of two or more 
bowed Funnels, a Bowl may be made to turn : 
theſe Zolipiles are of excellent ule for the melt- _ 
ing of Metals, : and ſuch-like. 

Now it is cunning and (ubtilty to fill one of 
theſe Zolipiles with Water at fo little a hole, and 
therefore requires the knowledge of a Philofo- 
pher to find it out ;- and the way is thus; 


Heat 


Heat the Zolipiles being empty, and the Ajt 
which is within it will become extreamly rariji. 
edz then being thus hor, throw it inco Water, 
and the Air will begin to be condenſed : by which 
means it will occupy leſs room : therefore the 
W.:ter will immediately enter in at the hole to 
avoid vacuity. Thus you have ſome PraQtcal 
Speculation upon the Aolipile. 


FROBLEM LXIX. 


Of the Thermometer : or au Tuſtrument to mea- 
ſure the degrees of Heat and Cold in the Air. 


His Infirument is like a Cylindrical Pipe of 
Glaſs, which hath a little Ball or Bowl at 
the top, the (mall end of which is placed into a 
Veſſel of Water below, as by the Figure may be 
{cen. 
Then put ſome coloured Liquor into the Cy- 
lindrical Glaſs, as blew, red, yellow, green, or 
ſach-like: ſuch asis not thick. This being done, 
the uſe may be thus. | 
Firſt, I fay, that as the Air incloſed in the 
Thermometer 15 rarified or condenſed, the Water 
will evidently aſcend or deſcend in the Cylinder; 
which you may try eaſily by carrying the Ther- 


mometer from a place that is hot unto a place that 


is cold, or without removing of itz if you ſoftly 
apply the Palm of the Hand upon the Ball of the 
Thermi- 


110 Bathematical Rerteation, | 


th. _ Ho —=Y 


, ” Pathematical Recreation, 12x 


ly 
1e 
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' his ear, to make the 


Thermometer : the Glaſs being (o thin, and the 
Air ſo capable of Rarifaction, that at the very in» 
ſtant you may [ce the Water deſcend ; and your 
hand being taken a way, it will ſoftly aſcend to 
his former place again. This is yet more ſenſi- 
ble when one heats the Ball at the top with 
his breath , as if one os 

would lay a word m | 
Water to deſcend by © 
Command, and the 
reaſon of this motion 
is, that the Air heat- 
& in the Thermome- 
ter, doth rarifte and 
dilate, requiring a | 
greater place 3 hence prefſeth the Water, and cau- 
ſeth it to deſcend : contrariwiſe when the Air 
cooleth and condenſeth, it occupieth leſs room 3 
now Natureabhorring vacuity, the Water nagu » 
rally aſcendeth. 

In the ſecond place, I ſay, that by this means 
one may know the degrees of Heat and Gold 
which are in the Airzach hour of the day ; foraſ(- 
much as the exterior Air is cither hot or cold,the 
Air which is incloſed in the Thermometer doth like- 
wile either rarifie or condenſe, and theigtore the 
Water aſcends or defcends 3 fo you ſhall fee that 
the Water in the morning is mounted high, at- 


terward by little and little it will deſcend towards 
' noon or mid-day and towardsevening it will a- 


gain aſcend : ſo in Winter it will mount fo high, 
thatall che Cylinder of the Thermometer " - 
ull, 
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full, but in Summer it will deſcend fo low that 
ſcarce there will be perceived in it any water at all, 

Thoſe that will determine this change by 
numbers and degrees, may draw a Line upon the 
Cylinder of the Thermometer 3 and divide it intg 
| 4 degrees, according to the ancient Phzloſopbers,ot 
into 4 degrees, according to the Phyſicians, di- 


viding each of theſe 8 into $ others, to havein 


all 64 diviſions 3 and by this way they -may not 
onely dittinguiſh upon what degree the Water 
aſcendeth in the morning,at mid-day, and at any 
other honr : butalſo one may know how much 
one day is hotter or colder than another, by mar- 
king how many degrees the Water aſcendcth or 
deſcendeth, one may compare the hotteſt and 
coldeſt days in a whole year together, with thoſe 
of another year : Again one- may know how 
much hotter one room is than another, by which 
alſo-one might keep a Chamber, a Furnace, a 
Stove, &c. always in an equality of heat, by mas 
king the water of the Thermometer reit always ups 
on one and the ſame degree. In brief, one may 
judge in ſome meaſure the burning of Fevers, 
and near unto what extenſion the air can be rats 


fied by the greateſt heat. 
Manghhmake aſe of theſe Glaſſes to judge of 


the Weather : for it is obſerved that if the Watet 
fall in 3 or 4 hours a degree, or thereabout, that 
rain inſueth, and the Water will ftand at that 
ſtay until the Weather change :- Mark the Wa- 
ter at your going to bed, for if in the mr orningit 
hath defcended, rain followeth; but if it be 


mounted 
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mounted higher, it argueth fair wcather : (@ in 
very cold weather, if it fall ſuddenly, it is ſnow, 
or ſome fleekey weather that will inſue. 


"—_ 
DD — 


PROBLEM LXX. 


Of the Proportion of Humane Bodies, of States; 


- of Coloſins, or huge Images!, and of monſtrous 
Giautso 


Pbogers had reaſon to ſay, That Man is the 
meaſure of all things : 

Firft, Becaule he is the moſt perfe amongſhi all 
bodily Creatures and according to the Maxime 
of Philoſophers, That which is moſt perte&, and 
the firſt in Rank, meaſureth all the reſt. 

Secondly, Becaule in effe& the ordinary mea- 
ſure of a foot, the inch, the cubit, the pace, have 
taken their names and greatneſs from Humane 
Bodies. 

Thirdly, Becauſe the ſymmetry and concor- 
dancy of the parts is ſo admirable, that all 
Works which are well proportionable , as 
namely the building of Temples, of Ships , of 
Pillars, and (uch-like pieces of 38 rchitecture, 
are in ſome meaſure faſhioned and compoled 
after his Proportion. And we know that the 
Ark of Noah, built by the Commandment of 
God, was in length 300 Cubits, in breadth 50 
Cubits, in height or depth 3o Cubits, fo that the 
length contains the breadth fix times, and ten 
times the depth ;: Now a Man being meaſured, 

| —- you 


length, breadth, and depth. 


 Vilalpandws treating of the Temple of Solo 
908 (that Chieftain of Works) was modulated 
all of good Archite&are, and curiouſly to be ob- 
ferved in many: pieces fo keep the fame propor- 
tion as the Body to his parts : fo that by the 
greatneſs of the Work, and _—_——_— fym- 
metry, ſome dare aſſure them 
ledge of one onely part of that building, one 


might know all the meaſures of that goodly Stru- 


ure. 


Some Archite 


4 


mens Robes, &c. | 


Now building,being a Work of the beſt 4rzif, 
there is much reaſon why man ought to make his 
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you wit find him to have the ſame proportion in 


elves thatby know- 


&s ſay: that the Foundation of 
Houſes, and Baſis of Columns, are as the Foot ; 
the Tapand Rovf as the Head, the reſt as the Bo- 
dy. Thoſe which have been | fomewhat more 
_ curious, have noted that as in humane Bodies 
the parts ate uniform, as the'Nole:, the Mouth, 
ec: .thefe which. are double are; put on one lide 
or other, with a pertec equality in the fame 4r- 
chiteFure. 

In like manner forme have been yet far more 
curious:than folid 3 comparing all the Ornaments 
of a Corinth to- the parts of the Face, as the 
Brow, ithe Eyes , the Noſe, the Mouth ; the 
rounding cf Pillars to the writhing of Hair, the 
Channels of Columns to the Foldings of Wo- 


imitation from the chief Work of Nature, which 


ts man. 


Hence it 15, that Vitravius 1a his Third 


Book, 


and 
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| andallthe beſt Archite@es treat of the proportion 


of man 3 amongſt others, Albert Dureus hath 
made a whole Book of the meaſures of Mans 
Body, from the Foot to the Head ; let them 
read it who will, they may have a perfe& 
knowledge thereof. But I will content my (elf, 
and it may fatisfic ſome, with that which folt- 
loweth: 

Firſt, the length of a man well made, which" 
commonly is called height, is equal to the di- 
ſtance from one end of his finger to. the other : 
when the Arms are extended as wide as they, 
may be. 

Secondly, if a man have his Feet and Hands 
extended or ſtretched in form of S. Andrews 
Croſs, placing one foot of a pair of Compaſſes 
upon his Navil, one may deſcribe a Circle which 
will paſs by the ends of his Hands and Feet, and 
drawing, Lines by the terms of the Hands and 
Feet, you havea Square within a Circle. 

Thirdly, the breadth of Man, or the ſpace 
which is from one fide to another 3 the Breaſt, 
the Head, and the Neck, make the ſixth part of 
all the Body taken in length or height. a 

Fourthly, the length of the Face is equal to 
the length of the Hand, taken from the ſmall of 
the Arm unto the extremity of the longeſt Fin- 
Ler. | 

Fifthly, the thickneſs of the Body taken from 
the Belly to the Back the one or the other is the 
tenth part of the whole Body, or as ſome will 
have it, the ninth part, little leſs. 

Sixthly, the height of che brow; the WW” 

T 1 the 


the Noſe, the ſpace between. the Noſe and the 
Chin, the length of the Ears, the greatneſs of 
the Thumb, are perfe&ly equal one to the other. 

What would you ſay to make an admirable re- 
port of the other parts, if I ſhould reckon them 
in their leaſt? But in that I defire to be excuſed, 
and will rather extra ſome conclufion upon 
that which is delivered. 

In the firſt place, knowing the proportion of a 
Man, it is eafie to Painters, Image-makers, &c 
perfeAly to proportionate their work z and by 
the ſame is made moſt evident, that which is re- 
lated of the Images and Statues of Greece, that 
upon a day diverſe Workmen having enterpriſcd 
to make the Face of a man, being ſevered one 
from another in ſundry places, all the parts being 
made and put together, the Face was found in a 
moſt lively and true proportion. | 

- Secondly, It is a thing moſt clear, that by the 
helpof propertion, the Body of Hercales was 
meaſured by the knowledge of his Foot onely, 
a Lion by his Claw, the Giant by his Thumb, 
and a Man by any part of his Body. For fo it 
was, that Pytbagoras having meaſured the length 
of Hercules foot, by the ſteps which were left up- 
on the ground, found out all his height : and fo 
it was that Phidias having onely the Claw of a 
Lion, did figure and draw out all the Beaſt accor- 
ding to his true type or form, ſo the 'exquilite 
Painter Timantes, having, painted a Pygmey 0r 
Dwarf, which he meaſured with a fadome made 
with the inch of a Giant, it was ſufficient to know 
(he greatneſs of that Giant. 

To 
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Tobe (ſhort, we may by like method come ea- 
fily to the knowledge of many tine Antiquities 
touching Statues, Coloſſus, and monſirous Gi- 
ants, onely {uppoſing one had found but one on- 
ly part of them, as the Head, the :4and, the Foot, 
or ſome Bone mentioned in ancient Hiſtories. 


Of Statues, of Coloſſus , or huge Images- 


T Ttruviws xelates in his ſecond Book, that the 
Archite& Dinocrates being deſirous to put 

out to the World ſome notable thing, went to 
Alexander the Great, and propoſed unto him a 
high and ſpecial piece of work which he had pro- 


 jcRed : As to figure out the Mount Athos in form 


of a great Statue, which ſhould hold in his right 
hand a Town capable to receive ten thouſand 
men 3 and in his left hand a Veſſel to receive all 
the Water that floweth from the Mountain, 
which with an Engine ſhould be caft into the 
Sea, This is a pretty proje&, laid Alexander : 
but becauſe there was not tield-room thereabout 
to nouriſh and retain the Citizens of that place, 
"ga was wile not to entertain the De- 
I2n, 

Now let it be required of what greatneſs this 
Statue might have been, the Town in his right 
hand, and the Receiver of Water in his lett hand, 
if it had been made. . 

' Fox the Statye, it could not be higher than the 
Mountain it ſelf, and the Mountain was about 


'a mile in height plumb or p2rpendicular 3 
0 


3 therefore 


(| 
\ 
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therefore the Hand of this Statue ought to be 
the oth part of his height, which would be 509 
foot, and fo the breadth of his hand would be 
250 foot , the Jength now multiplied by the 
breadth, makes an hundred twenty five thouſand 
{ſquare feet, for the quantity of his hand to make 
the Town in, to lodge the faid z0000 men, al. 
lowing to each man nearabout 12 foot of ſquare 
ground : Now judge the capacity of the other 
parts of this Coloſſus by that which is already de- 
hycred. : 

Secondly, Pliny in his 34 Book of his Natural 
Hiſtory, ſpeaks of the famous Colofſis that was 
at Rhodes, between whoſe legs a Ship might pafs 
with his Sails open or diſplayed, the Statue be- 
ing of 70 cubits high : and other Hiſtories re- 
port that the Saraſens having broken it, did load 
900 Camels with the Metal of it. Now what 
might be the greatneſs and weight of this 
Statue ? | 

For anſwer, It 1s uſually allowed for a Ca- 
mecls burthen' 1200 pound weight ; therefore all 
the Coloſſus did weigh r080000 pound weight, 
which 1s ten hundred and fourfcore thouſand 
pound weight. 

' New according to the former Rules, the Head 
being the tenth part of the Body, this Statues 
Head ſhould be of 7 cubits, that is to ſay, 10 foot 
and a half, and ſeeing that the Noſe, the Brow, 
and the Thumb, are the third part of the Face, 
his Noſe was three foot and a half long, and ſo 
much alſo was his Thumb in length : now the 
thickneſs being always the third part of the 
y Yn lengthy 
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1ength, it ſhould ſeem that his Thumb was a foot 


thick at the leaſt. it: oy 
Thirdly, The (aid Pl;y in the ſame place re- 
ports that Nero did cauſe to come out of Fraxce 
into Italy, a brave and bold Statue-maker called 
Zenodocus, to exe him a Coloſſuwof Braſs, which 


-was made-of x20 foot in height, which Neyo cau- 
{ed tobe painted inthe ſame height. Now would 


you know the greatneſs of the Members of' this 
Coloſſus ? The breadth would be 20 foot, his 


Face 12 foot, his Thumb and his Noe g foot, 


according, to-the-proportion before delivered. 


Thus T have a fair field or ſubje& to extend my 
ſelf npon, but ic is upon another occaſion that ic 


was undertaken. Let us ſpeak therefore a word 


touching the Giants, and then paſs away to the 


Of Monſtrow GIANTS. 


=o will hardly believe all that which I ſay 


touching this, neither will believe all that 
which Authors lay upon this Subject :; notwirh- 
ſtanding you nor I-cannot deny but that long ago 
there have been Men of a molt prodigious great- 
neſs: for the Holy Writings witneſs this them- 
ſelves, in Dent- iii. that there was a certam Giant 
called Og, of the Town of Rabath, who had a 
Bed of Iron, the length thereof was 9g cubits, and 

in breadth 4. cubits. 
So in the Firſt of Kings, Chap. 17. there is 
mention made -of Goliah, whoſe height was a 
L 4 palm 
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palm, and 6 cubits, that is more then 9 foot, he 
was armed from the Head to the Fout, and his 
Curiaſs onely , with the' Iron of his Lance, 
weighed five thouſand and fix hundred Shekels, 
which in our common Weight is more than 233 
pound, of 12 ounces to the pound. Now it is 
certain, that the reſt of his Arms; taking his Tar- 
.get, -Helmet, Bracelets, and other Armour toge- 
ther, did weigh at the leaſt five hundred pound, 
a thing prodigious 3 ſeeing that the ſtrangeſ 
man that now is, can hardly bear 200 pound 
yet 'this Giant carries this as a Veſture without 
pain. 

 Solinus xeporteth in his 5 Chapter of his Hi-' 
ſtory, that during the Greczans War after a great 
overflowing of the Rivers, there was found up- 
on the Sands the Carcaſe of a man, whoſe length 
was 33 Cubits, (that is 49 foot and a halt) there- 
fore according to the proportion delivered, his 
Face ſhould be five foot inlength, a thing prodi- 
gious and monſirous. | | 
 Blinyin his 7 Book and 16 Chap. faith, that 
in the Iſle of Cree, or Candy, a Mpuntain being 
cloven by an Earth-quake , there was a Body 
ſtanding upright, which had 46 cubits of height. 
Some believe that it was the body of Orion or 
Othos, (but I think rather it was ſome Ghoſt, or 
ſome Deluſion) whoſe Hand ſhould have been 
7 foot, and his Naſe two foot and a half long. 


But that which Plxtarch in the Life of Sertoris 
reports of, is more firange, who ſaith, That in 
Timgy, a Morative Town, where it is _ - 

1 that 
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that the Giant Antheus was buried : Sertorzus not 
believing that which was reported of his prodi- 
gious greatneſs, cauſed his Sepulchre to be open- 
&d, and found that his Body did contain ſixty 
Cubits in length, then by proportion he ſhould 
be ten Cubits, or fifteen foot in breadth; nine 
foot for the length of his Face, three foot for his 
Thumb, which is near the capacity of the Coloſſis 
at Rhodes. | 

But behold herea fine Fable of Symphoris Cam- 
peſius, in his Book intituled Hortus Gallicus, who 
ſays that in the Kingdom of Siczly, at the foot of 
a Mountain near Trepaxe, in opening the foun- 
dation of a Houſe, they found a Cave in which 
was laid a Giant , which held 1nttead of a Staff = 
a great Poſt like the Maſt of a Ship; and going 
to handle it, it moulder'd all into Aſhes except 
the Bones which remained of an exceeding great 
meaſure, that in his Head there might be cafily 
placed 5 Quarters of Corn, and by proportion 
tt ſhould ſeem that his length was 200 cubits, or 
z30o foot 3 if he had faid that he had been 3oo 
cabits in length, then he inight have made us be- 
lieve that Noahs Ark was but great enough for his 
Sepulchre, 

Who can believe that any man ever had 20 
cubits, or 3o foot in length for his Face, and a 
Noſe of ten foot long ? But it 1s very certain 
that there have been men of very great ſtature, 
as the holy Scriptures before witnels, and many 
Authors worthy of belict relate. 

Foſepbus Acoſta in his firſt Book of the Indian 
Hiftory, Chap.19. a late Writer, reporteth, that 
at 


at Peru was found the Bones'of a Giant which 
was 3 times greater than theſe of ours are , that 
1518 tootzfor there is uſually attributed to the tall. 
eſt ordinary man in theſe our times but ix foot of 
length 3 and Hiſtories are full of the deſcription 
of other Giants of 9, 10, and 12 foot of height, 
and there hath-bin ſeen in our times ſome which 
have had ſuch heights as theſe. 


—— 


PROBLEM LXXLl. 


Of the Game at the Palm, at Trap, at Bowles, Pail- 


mail, and others. 


He Mathematicks often findeth place in ſun- 
dry Games to aid and aflift the Gamefters, 
thoughnot unknown unto them 3 hence by Ma- 
thematical Principles, the Games at Tennis may 
be affiſted, for all the moving in it is by right 
Lines and Reflections. From whence comes it, 
that from the appearances of flat or convex Gla(- 
ſes, the production and reflection of the Species 
are explained? Is it not by Right Lines ? In the 
ſame proportion one might {ufhciently deliver 
the motion of a Ball or Bowl by Geometrical 
| Lines and Angles. | 
But the exerciſe, experience, and dexterity of 
' the Player ſeems more in this action than any 0- 
ther Precepts: Notwithſtanding I will deliver 
here ſome Maximes, which being reduced to Pra- 
Qtice, and Joyned to Experience, will give __ 
advan- 
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advantage to thoſe which would make uſe of 
them in ſuch gamings. 

' And the firit Ma- vm 
xime is thas : When * |” "Oo ren 
a Bowl toucheth a- wile 
nother Bowl, or 
when a Irap-ſtick ' + S 
ſiriketh the Ball, che 29 us 
moving of the Ball iz TIER 

made ina 'r!ght line, '- &-* 

which is drawn 

from the Centre of the Bow! by the point of con- 
tingency. | 

Secondly, In all kind of ſuch motion, when a 
Ball or Bowlrebounds,be ic either againſt Wood, 
a Wall, upon a Drum, a Pavement, or upon a 
Racket, theincident Angle is always equal to the 
Angle of refieCtion. 

Now following thefe Maximes, it is caſe to 
conclude, 

Firſt, In what part of the Wood or Wall one 
may make the Bowl or Ball go to refled or re- 
bound, to ſuch a place as one would. 

Secondly, How one may caft a Bow] upon ano- 
ther, in ſuch ſort that the firſt or the ſecond ſhall 
go and meet with the third, keeping the refle- 
Ction or Angle of incidence equal. 

Thirdly, How one may touch a Bowl to ſend 
it to what part one pleaſeth : ſuch and many 
other practices may be done. At the exerciſes at 
Reyls there muſt be taken heed that the motion 
ſlack or diminiſh by little and little, and may be 


Foted that the Maximes of Reflections cannot be 


exacaly 


neceflary to ſupply it by induſtry or by ſirength : 
otherwiſe one may be fruſtrated in that reſpe&. 


———— 


PROBLEM LXXII. 
Of the Game of Square Forms. 


Umbers have an admirable ſecrecy, diverſly 
| applied, as before in part is ſhewed, and 
here I will fay ſomething by way of Tranſmuta- 
tion of Numbers. 

[t is reported that at a certain paſſage of a 
{ſquare form, there were 4 Gates oppolite one to 
another ; that 1s, one in the middle of cach fide, 
and that there were appointed 9 men to defend 
each front thereof, (ome at the Gates, and the 
other at each corner or Angle, ſo that each An- 
gle ſerved to aſſiſt two Faces of the ſquare, if 
necd required : Now this ſquare paſſage being 
thus manned to have each fide 9, it happened 
that 4 Souldiers coming by, deſired of the Go- 
vernour of the paſſage, that they might be en- 
tertained into ſervice, who told them he could 
not admit of more than 9, upon each ſide of the 
ſquare : then one of the Souldiers being verſedin 
the Art of Numbers, (aid, that if he would take 
them into pay, they would eaſily place themſelves 
amongſt the reſi, and yet keep ſtill the order of 


9, for cach face of the ſquare to defend the a 
g1CS 
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exaGtly obſerved by local motion, as in the beams 
of light, and of other qualities, whereof it is 
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gles and Gates, to 
which, the Gover- : 


nour agreed 3 and |; 3 x25 2|4 7 % 
theſe Souldiers being | 's [a] 3] s[B] 5 |x [C] x 
there ſome few |: 3 .x3]2 5 2/4 x 4 
weeks, liked not [o 3*o[n a x[z = z 
their ſervice, but in- | 3[O| 3] 2[G] 2|» [14] » 
deavoured to re- |o 3 oj: 2 xJ41 4 


move themſelves , 
and fo laboured with ſome of the reſi, that each 
of theſe four Souldiers took away his Comrade 
with him, and ſo departed; yet left to defend 
each fide of the paſſage, and how may this be? 
It's anſwered thus: In the firſt form the men 
were as the figure A, then each of theſe 4 Soul- 
diers placed themſelves at each Gate, and remo- 
ving one man from each Angle to each Gate,then 
would they be alſo 9 in each fide, according to 
the figure B. Laſtly,theſe 4 Souldiersat the Gates 
fake away each one his Comrade.,and placing 2 of 
theſe men which are at each Gate to each Angle, 
there will be ſtill 9 for each ſide of the ſquare, ac- 
cording to the igure C. In like manner it there 
were 12 men, how might they be placed about a 
Square that the firſt ſide ſhall have 3 every way, 
then diſordered, fo that they might be 4 every 
way 3 and laſtly, being tranſpoſed might make 5 
every way? Aud this is according to the Figures 
F, G, H. TT 
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PROBLEM LXXIIL 


How to make the String of a Viol ſenſibly ſhake, 
without any one touching it 2 


T His 1s a Miracle in Muſick, yet eaſe to be 
: experimented. Take a Vio), or other In- 
ftrument, :nd chooſe two Strings, ſo that there 
be one between them z make theſe two Strings 
agree 1n one and the ſame tune: then move the 
Viol-bowe upon the greater String, and you ſhall 
fee a wonder : for in the ſame- time that that 
ſhakes which yau play upon, the other will like. 
wiſe ſenſibly ſhake without any one touching it; 
and it is more admirable that the String which is 
between them will not ſhake at all : and it you 
put the firſi String to another tune or note, and 
Foofing the pin of the String, or ſtopping it with 
your tinger in any fret, the other String will not 
ſhake : and the ſame will happen if you take two 
Viols, and ſirike upon a ſtring of the one, the 
firing of the other will fenfibly ſhake. 

- Now it may be demanded, how comes this 
ſhaking ? Is it in the occult ſympathy, or is it in 
the ſtrings being wound up to like notes or tunes, 
that fo eaſily the other rnay receive the impreflion 
of the Air, which is agitated or moved by the 
ſhaking or the trembling of the other? And 
whence 1s it that the Viol;:bowe moved upon the 
firſt ſtring, doth inſtantly in the ſame time? move 
the third firing, and not the ſecond, if the caule 


be 
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be not either in the firſt or ſecond ? I leave to 
others to deſcant on. 


Eramination. 


= this Examination we have ſomething elſe to ima= 

gine than the bare ſympathy of the Cords one to 
another : for firſt there ought to be conſidered the 
different effef that it produceth by extention upon one 
aud the ſame Cord in capacity : then what might be 
produced upon different Cords of length aud bigneſs 
19 make them accord in a Uniſone or Oftavo, or ſome 
Conſort intermediate : this being naturally examined, 
it will be facil to lay open a way to the kuonedge of 
the true and immediate cauſe of this noble aud admi- 
reble Phoenomeny. Now this will ſenſibly appear 
when the Cords are of equal length and greatneſs,and 
ſet to an Uniſone, but when the Cords differ fuggs 
their equality, it will be leſs ſenſible : hence in one and 
the ſame Tnſlrument,Cords at a Uniſone ſhall excite or 
ſhake mare than that which is at an Oftavo, and more 
than thoſe which are of au intermediate proportional 
Conſort : as for the other Conſorts they are not exempt- 
ed, though the effe@ be not ſo ſenſible, yet more in one 
than in another : and the Experiment will ſeem more 
admirable in taking two Latter, Viols, &c. and in 
ſetting them to one tune : foy then in touching the Cord 
of the one, it will give a ſenſible motion to the Cord of 
the other : and net only Jo, but alſo a Harmony. 


PR0O- 
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FROBLEM LXXIv. 


Of a Veſſel which contains three ſeveral kinds of 
Liquor, all put in at one Bung-hole, and drawy 
ont at one Tap ſeverally without mixture. 


"0M He Veſſel is thus made, it muſt be divided 
into three Cells, for to contain the three 
Liquors, which admit to be Sack, Claret, and 
White-wine : Now in the Bung-hole there is an 
Engine with three Pipes, each extending to his 
proper Cell, into which there is put a Broach gr 
Funnel pierced in three places, in ſuch fort, that 
placing one of the holes right againſt the pipe 
which anſwereth unto him, the other two pipes 
are ſtopped 3 then when it is full, curn the Fun- 
nel, and then the former hole will be ſtopped, and 
another open, to caft in other Wine without mix- 
ing it with the other. 

Now to draw out allo without mixture, at 
the bottom of the Veſſel there muſt be placed a 
Pipe or Broach , which may have three Pipes 
and a Cock pierced with three holes fo artiticial- 
ly done, that turning the Cock , the hole which 
anſwereth to ſuch of the Pipes that is placed at 
the bottom may iſſue forth ſuch Wine as belongs 
eth to that Pipe, and turning the Cock to ano- 

ther Pipe, the former hole will be ſtoppe1 _ 
0 
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- ſo there will iſſue 


ones by his Engines to 


forth another kind 
of Wine without any 
mixtures 3 + but the 
Cock may be fo or-_ 
dercd that there may 
cotne out by it two 
Wines together , or 
al ehxee kinds: at on 

once : but it ſeems 

beſt when that in one Veſſel and at one Cock, 2 


man may draw.,ſeveral kinds of Wine, and which 
he pleaſeth to drink. 


— 


PROBLEM LXXV. 
Of- Burning-Glaſſes. 


= this inſuing Diſcourſe I will ſhew the inven- . 
tion of Prometbeus, how taylteal tire from Hea- 
ven, and bring it down to the Earth this is done 
by a little round Glaſs, or made of Steel, by which 
one may light a-Candle, avd make it flame, Kkin- 
dle Fite-brands to make them burn, melt Lead, 
Tin, Gold, and Silver, in a little time: With as 
great eale as though it had been put into a Cru- *» 
zct over a great fire. | 
Have you not read of Archimedes of Syracu- 
ſa, who when he could not come to the Ships of 
Marcellus which belieged that place, to hin» 
der and impeach their R_ he flung huge 
ink them into- the Sea, 
K and 


x30 Mathematical Recreation. 
and transformed himſelf into Fupiter, thunder- 
ing down from the higheſt Towersot the Town, 
his Thunder-bolts of Lightning into the Ships, 


cauſing a terrible burning, in deſpite of Nepizye 


7; 7 ___ and his Watry Re. 
| — .. gion: Zonaras Wit- 
- nefieth that Proclus a 
brave Mathematicj. 
an, burned 1n' the 
{fame manner the 
Ships of Vitalian, 
which were come to 
| belieg Conſtantinoplez 
- and daily expcrience may let you ſce great effects 
of burning: for a Bow! of Cryſtal poliſhed, or 
a Qlaſs thicker inthe middle than at the edges, 


will burn exceeding]y 3 nay a Bottle full of Wa-. 


ter expoſed to the Sun, will burn when the Sun 
ſhineth hotz and children uſe with a Glaſs to 
burn Flies which are againſt the Walls, and their 
fellows Cloaths. _ 

But this is notffing to the burnivg of thoſe 
Glaſſes which are hollJow,namely thoſe which are 
of Stcel well poliſhed, according to a parabolical 
. or oval {eion. A ſpherical Glas, or that which 
is according to the ſegment of a Sphere, burns ve- 
- ry effectually about the fourth part of the Diame- 
ters notwithſtanding the Parabolic and Eclip- 
tick ſc&ions have a great cffe& ; by which Glaſ- 
ſes there are alſo divers Figures repreſcnted forth 
to the Eye. | 

The cauſe of this burning is the uniting of the 


beams of the Sun, which heat mightily in the 


point 


he iz b 
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point of concourſe or inflammation, which is et- 
ther by Tranſmifſian or Refleion : Now it is 
pleaſant to behold when one breatheth in the 
point of concourſe,or throweth {mall duſt there, 
or ſprinkles vapours of hot Water in that place, 
by which the Pyramidal point,or point of inflam- 
mation is known. Now ſome Authors promiſe 
to make Glaſſes which ſhall burn a great diſtance 
off, but yet not ſeen vulgarly produced, of which 
if they were made, the Parabolie makes the grea- 
teſt fe, and is generally held to be the inven= 
tion of Archimedes or Proclus. 
* Maginus in the 5 Chap.of his Treatife of Sphes» 
rical Glaſſes, ſhews how one may ſerve himſelt 
with a concave Glats, to light fire in the ſhadow, 
or near ſuch a place where the Sun ſhines not, 
which 1s by help of a flat Glaſs, by which may. 
be made a percuflion of the beams of the Sun in- 
fo the concave Glaſs, adding unto it that it ſerves 
to go0d uſe to put fire to a Mine, provided that 
the combuſtible matter be well applied before the 
concave Glaſsz in which he fays true : bur be- 
cauſeall the effect of the practice depends upon 
the placing of the Glaſs and the Powder which he 
[peaks not of : I will deliver here a Rule more 
general. 


How one may place a Burning-glaſi with bis combu- 
' ſtible matter, in ſuch ſort, that at a convenient bouy 


of the day,the Sun ſhining. ſhall take fire er burn... 


T is certain that the point of inflammation or 
burning, is changed as th Sun changeth 
Rlace,and no more nor leſs than the ſhadow turns 
K 2 about 
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about the Style of a Dyal 3 therefore have regard 
to the Suns motion and his height and place :. a. 
Bowl of Cryſtal in the ſame place that the top of 
the Style is, and the Powder or other combulti- 
ble matter under the Meridian, or hour of 12, 
I, 2, 3, @c. or any other hour, and under the 
Suns Arch tor that day : Now the Sun coming 
to the hour of 125 to 1, 2,3» &c. the Sun caſting 
his Beams through the Cryital Bowl, will fire the 
material or combuſtible thing, which meets in the 
point of burning : The like may be obſerved of 
other Burning-glaſles. 


Examination. 


—_— 


T i certain iu the firſt part of this Problem, that 
Conzeal, Concave, and Spherical Glaſſes, of what 
matter ſoever, being placed to recesve the beams of 
the Sun, will excite heat, and that heat is ſo mucb 
tbe greater, by bow much it if near the point of con- 
courſe or inflammation. But that Archimedes or 
Proclus did fire cr burx Ships with ſuch Glaſſes, the 
ancient Hiſtories are filext, yea themſelves ſay n0- 
thing : beſides the great difpenlty that doth oppoſe it - 
1 remotenefl, and the matter that the effec 15 to work 
- #ponu. Now by a common Glaſs we fire things near 
at hand, from which it ſeems very facil to ſuch which 
are leſs read, to doit at a far greater diſtance, and ſo 
by relation ſome dgliver to the TWorld by ſuppoſitan 
that which was ever done in a(iion : this we Jay i 
rather, - 
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rather, not totake away the moſt excellent aud admi- 
rable effes which are in Burning-glaſſes, but to ſhew 
the variety of Antiquity, and truth of Hiſtory : and 
us touching ta burn at a great diſtance, as is ſard of 
ſome, it is abſylutely impoſſible and that the Para- 
bolical and Oval Glaſſes were of Archimedes and 
Proclus invention # much uncertain : for beſides the 
conſtruliion of ſuch Glaſſes, they are more difficult 
than the obtuſe concave ones are 5 and ſurther, they 


caſt not a great heat but near at hand, for if #t be 


caft far off, the effeft is little, and the beat weak, op 
etherwiſe ſuch Glaſſes muſt be greatly extended to con- 
trac many beams to amaſs a ſufficient quantity of 
Beams in Parabolical and Conical Glaſſes, the paint 

of inflammation ought to coucar in a point, which is 

very difficult to be done in a due proportions More- 
over if the place be fan remote, as is ſuppoſed before, 

ſuch a Glaſs cannot be uſed but at a great inclination 

of the Sun, by which the effe@ of burning # diminiſhed 
by reaſon of the weakweſs of the Sun-beams. 

And here may be noted in the laſt part of this Pro- 
blem, that by reaſon of obſtacles if one plain Glaſs, 

be not ſufficient, a ſecond Glaſs may be applied to belp 

it : that ſo if by one ſimple® reflection it cannot be 

done, yet by a double reflection the Sun-beams may 

be caſt into the ſaid Cavern or Mine, and though the 
reflected Beams in this caſe be weak, yet upon a fit 


 #mbuſtible matter it will n0t fail to do the cffe@. 
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"PROBLEM LXxxvVI. 


Containing many pleaſant Dueſtidhs by way of 
Arithmetick, | 


I Will not inſert in this Problem that which is 
drawn from the Greek Epigrams, but pro- 
poling the Queſtion, immediately will give the 
Anſwer alſo, without ſtaying to ſhew the man- 
ner how they arc anſwered 3 -In this I will not 
be tied to the Greek Terms, which I account not 
proper for this place, neither to my purpoſe, 
Let thoſe that will read Diophanta Sebeubelins 
upon Exclide and others, and they may be ſatis- 
fed. 


Of 'the Aſs and the Male. 


. | & happened that the Mule and the Afs upon a 
day making a Voypge, each of them carried a 
Barrel full of Wine : now the lazy Als feeling her. 
ſelf over-loiden, complained and bowed under 
her burthen 3 which the Mule feeing, ſaid unto 
her, being angry, (for it was in the time when 
Beaſts ſpake) Thou great Aſs, wherefore com- 
plaineſt thou ?- If IT had but onely one mealure of 
' that which thou carrieſt, I ſhould be loaden twice 
as much as thou art; and if I ſhould give a mea- 
ſure of my loading to thee,yet my burthen would 
be as much as thine, ; 
Now 


Y 
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Now how many meaſures did each of them 
carry ? Anſwer : The Muledid carry 7 meaſures, 
and the Aſs 5 meaſures: For if the Mule had one 


of the meaſures of -the Aﬀes loading, then the 
' Male would have $ meaſures, which 1s double to 


4, and giving one to the Aſs, each of them 
would have equal buxthens : to wit, 6 meaſures 


apiece. 


Of the Number of Souldiers that fought before 


Old Troy. 


H9%* being asked by Heſiodus how many 
| L Grecian Souldiers came againſt Troy ? An- 


ſwered him thus : 


The Grecians, {aid Homer, 


made.7 Fires, or had 7 Kitchins, and before eve- 
ry Fire, or in'every Kitchin there were 50 Broa- 
ches turning to roall a great quantity of Fleſh,and 
each Broach had Meat enough to fatishe goo 
men: Now judge how many men there might 


be. Anſwer: 3150003 that is, three hundred 

and fifteen thouſand men : which is clear by mul- 
tiplying 7 by 50, and the produ& by goo makes 
the ſaid 315000. | 


Of the Number off Crowns that two Men had. | 


Ohu and Peter had a certain number of crowns: 
Fobn faid to Peter, If you give me 10 of your 


crowns, I ſhall have thrce times as much as you 
have; but Petengfaid to Fob, 1t you give me 10 
of your crowns, I ſhall have 5 times as much as 


' you have : How much had each of them ? An- 
R 4 \wer, 
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ſwer, Joby had 15 crowns and 5 ſevenths of a 


crown, and Peter had 18 crowns and 4 fevenths' 


of a crown. For if you add 10 of Peters crowns 
to thoſe of Fobns, then ſhould Fohn have 25 
crowns and 5 (evenths of a crown, which is tri- 
ple to that of Peters, viz. 8, and 4, ſevenths: and 
Fobn giving 10 to Peter, Peter ſhould have then 28 
crowns, and 4 fſevenths of a crown, which 1s 
©14tapla, or 5 times as much as Fohn had lctt, 
ViZe 5 crowns and 5 f{evenths. 

In like manner two Gameſters playing, toge- 
ther, 4 and B, after play A ſaid to B, Give me 2 
crowns of thy money, and I ſhall have twice as 
much as thou haſt : and B ſaid to A, Give me 2 
crowns of thy money, and LHhall have 4 times as 
much as thou haſt: now how much had each?An- 
ſwer, A had 3 and 5 ſevenths,and B had 4 and 6 
{evenths. | 
| About the bour of the day. 


Ome one asked a Mathematician what a clock 

it was z who anſ{wered that the reft of the 
day is four thirds: of that which 1s paſt : Now 
' judge whataclock it is. Anſwer : If the day 
were according to the Jews and ancient Romans, 
which made it always tobe 12 hours, it was then 
the 5 hour, and one ſeventh of an hour, ſothere 
remained of the whole day 65. that is, 6 hours, 
"and 6 fevenths of an hour. Now if you take 
theof 52 1t is 5*, or 1 and 57, which multi- 


plied by 4 makes 6 and 5, whigh is the remazn-, 


der of the day, as before : but if The day had been 
24 hours,then the hour had been ten of the He 
an 
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| | and two ſevenths of an hour, which is found our 
by dividing 12,0r 24 by . | = 


% 
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There might have been added many curious 
Propoſitions in this kind, but they would be too 
difficult for the-moſt part of People : therefore I 
have omitted them. 


. Of Pythagoras bis Schollars. 
[Pibagoras being asked what number of Schol- , 
lars he had, anſwered that halt of them ſtu- 
died Mathematicks,. the fourth part Pihyſick, the 
ſeventh, part Rbetorick, and beſide he had 3 Wo- 
men : Now judge you, faith he, how many Scho- 
lars I have, Anſwer: He had inall 28, the halt 
of which-is 14, the quarter of which 1s 7, and 
$ the ſeventh part of which is 4, whict 14, 7, 
and 4, makes 25, and the other 3 to make up the 
28, were the 3 Women. 


Of the Number of Apples given amongſt the Graces 
and the Muſes. 


T. He Three Graces carrying Apples upon a + 
day, the one as many as the other, met 
with the Nine Muſes, who asked of them ſome of 
their Apples 3 ſo cach of the Graces gave to 
cach of .the Muſes alike, and the Diſtribution _ 
being made, they found that the Graces and the 
Muſes had one 4s many as the other : The que- 
lion is, How many Apples each Grace had, and 

| how 


how many they gave to each Muſe ? To anſyy 
the queſtion, joyn the number of Graces and 
Muſes together, which makes 12, and ſo many 
Apples had each Grace: Now may you take the 
double, tripple, &c. of 12, that is 24, 36, &c, 
conditionally, that if each Grace had but 12, then 
may there be allotted to each Muſe but one one. 
ly; if 24, then tocach 2 Apples, it 26, then to 
cach Mulc 3 Apples, and (o the diftribution be. 
ing made, they have a like number, that is, Bne 
as many as the other. oa 


Of the Teſtament or laſt Will of a dying F ather. 


A Dying Father left a thouſand Crowns a- 
"A mong his two Children, 'the onebeing le. 
gitimate, and the other a Baſtard 3 conditionally, 
that the fifth part which his legitimate Son 
ſhould have, ſhould exceed by 10 the fourth part ? 
of that which the Baſtard ſhould have : What 
was each ones part? Anſwer: The lepitimate 
Son had 577 crowns, and ;, and the Baſtard 422 ' 
crowns and 5, now the fiith part of 577 and/7 
nipths is 115, and 5, and the Elieth part of 422 
and is 105 and 5, which is leſs than 115 + by 
10, according to the will of the Teftator. 


Of the Cups of Creſus. 


(-* eſxs gave to the Temple of. the Gods fix 
Cups of Gold, which weighed together 
600 Drams, but each Cup was heavier one than 
another by one Dram : How much did w_ of - 
DD them 


) 


[ 
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them therefore weigh? Aniwer : Th: Srft weigh- 
ed 102 Drams and a haſ{, the {ccond 101 Drams 
y and a halt, the third 100 Dr.:inas and a half, the 
fourth 99 anda helt, the fitch $ and a half and 
the ixth Cup weighed 97 Dr ns and a halt; 
which together make 600 Drar: 3, as Dctore. 


N 

e Of Cupid's Appler. , 

Pb 

e 'Upid complained to his Mother that the 


46 


Muſes had taken away his Apples Clio, 
faid he, took from me the tifth part, Emterpe the 
tweltth part, Thalia the eighth part, Melpomexe 
the. twentieth part, Erates the ſeventh part, Terp= 

i» | omenes the fourth part, Polybymxia took away 
30, Urania 120, and Caliope 3003 {5 tnere were 
1, | kitmebr 5 Apples: How many had he in allat 
n | thehrlt? 1 anſwer 3360. L 


t There are an infinite of ſuch-like Dueſtions a- 
e | mongſt the Greeh Epigrams : but it would be unplea- 
2 fant to expreſs them all: I will onely add one more, 
7 and ſhew a general Rule for all the reſt. 
: 
} 


Of a Many Ape. ® 


Man was ſaid to paſs the ſixth part of his + 
Z{ k Life in Childhood, the fourth part in his 
Youth, the third part in Manhood, ancl 18 years 
£ | bclidein old Age : What might his Age be ? The 
r Anſwer is, 72 years: which, and all others, 1s 
1 thus reſolved : multiply -- + and ! together, that 
f | 3, 6 by 4 makes 24, and that again by 3 macs 
2) 


x4 Bathematical Recreation, "Þ 


72, then fake the third part of 72, which is 24, 
che fourth part of- it, which is 18, and the ſixth 
partof it, which 'is 12, theſe added together 
make 54, which taken from 72 reſts 18, this di- 
vided by 18, (ſpoken in the Queſtion) gives x, 
which multiplicd by the ſum of the parts,viz.72, 
| makes 72, the Anſwer as before. 


Of the Liox of Bronze placed upon a Fountain with 
this Epigram : 


S 6 of my right Eye if Tlet Water paſs, I can 
fill the Ciſtern in 2:days : if I let it paſs 
out of the left Eye, it will be filled in 3 days: if 
it paſs out of my feet, the Ciſtern will be 4 daysa 
filling 3 but if T let the Water paſs out of my 
mouth, I can fill the Ciſftern then in 6 hours : in 
what time ſhould Ifillit, if Ipour- forth the Was 
ter at all the paſſages at once ? + , 0s 
/ The Greeks (the greatelt talkers in the world) 
variouſly apply this Queſtion to divers Statues 
and Pipes of Fountains : and the Solution is by 
the Rule of Three, by a general Rule, or by Al 
gebra. They have alſo in their Anthology many 
- other QueſtiSs, but becauſe they are more pro- 
per to exerciſe than to recreate the Spirit, I pals 
them over ( before with ſilence, 
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Divers Excellent and Admirable Experiments upon 
Glaſſes . | 


Here is nothing in the world fo beautiful as 
Light: and nothing more recreative to the 
n | fight, than Glaſſes which refle&: therefore I wall 
s | now produce ſome Experiments upon them, nor 
f that I will dive into their depth (that were to lay 
1 open a myſterious thing) but that which may de- 
light and recreate the Spirits: Let us ſuppoſe 
therefore theſe Principles, upon which is built 
. the demouſtration of the apparances which are 
made in all forts of Glaſſes. ' 
| Firſt, That the Rays or Beams which refle& 
; upon a Glaſs, make the Angle of Incidence equal 
| to the Angle of Refle&ion, by the firli Theo. of 
| the Catoptick of. Euc. 
Secondly, That in all plain Glaſſes, the Images 
| are ſeen in the perpendicular Line tothe Glaſs, as 
| far within the Glaſs as the Obje& is without it. 
Thirdly, In concave or convex Glafles, the 
Images are ſeen in the right line which paſſeth 
from the Object, and through the Centre in the 
Glaſs. Theo. 17. and 18. EY 
And here you are to underſtand, that there 1s 
not meant onely thoſe which are fimple Glaſles, 
oc Glaſſes of Steel, but all other Bodies, which 
; may repreſent the viſible Image of things, by 
| realon 


be 
-* by 
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rcalon of their retleEion, as Water, Marble, 


Meta}, or ſuch hke. - Now take a4 in your. || 
hand, and make Experiment -upoWthat. which Þ| y 


followeth. * | h | A 
| _ +. | HR 
. Experiments npox flat and plain Glaſſes. 
ns 1 
. Þ Irſt, A' man cannot fee any thing in theſe Þ| yj 
_ Glaſſes, it he be not directly and ina per- || þ+ 


pendicular line before it, neither can he fee an |} ve 
Obje&t in.theſe Glafles, it it be not in ſucha | 
place that makes the Angle of Incidence equal to 
the Angle of RefleCtion : therefore when a Glaſs || 
fiands upright, that is, pexpendicular tothe Hos. ff , 
ri7on, you cannot fee that which 1s above, ex- || 
cept the Glaſs be placed down flat : and to (ce 
chat on the right hand, you muſt be on the left Þ| { 
hand, ec. | | 
Secondly, An Image cannot be ſeen in a Glaſs, I 
if it benotraiſed above the furface of it 3 or place | | 
a Glaſs upon a Wall, you ſhall fee nothing || ;. 
which is upon the-plain of the Wall 3 and place | 
it upon a Table or Horizontal Plain, you ſhall ke || 
nothing of that which is upon the Table. 4 
Thirdly, In a plain Glaſs all that is ſeen ap- || 
| pears or ſeems to ſink behind the Glaſs, as much F 
as the Image is before the Glaſs, as before is |} 
faid. 
Fourthly. (As in Water) a Glaſs lying down - : 
fxtor Horizontal, Towers, Trees, Men, or any 
height doth appear inver(cd or upſide-down; and G 
a Glaſs placed upright, the right hand of che |} 
Image ſeems to be theleft, and the left ſecms tobe 
the right. Fifchly, 


"li 
"9% 
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Fifthly, Will you ſee in a Chamber that which * 
js done in the Street, without being ſeen ? Then 
2 Glaſs muſt be fo diſpoſed, that the Line upon 
which the Images come on the Glafs, make the 


| Angle of Incidence equal to that Angle of Re- 


fe&ion. 

Sixthly, An height, (as ſuppoſe D E.) may be . 
meaſured by a plain Glaſs, as let the Glaſs be G, 
paced down upon the ground, and let the Eye 


beat C, ſo far remo- T7 - 
ved from the Glafs,' ® 

that the Eye at C, | 
may ſee the top of 
the Tower E in the 


Angle or edge of the 7 >. W\- 
at 4.ot inthe ;,  ,- 4; EN 
line of reflection CA, | 


then meaſure the di- } 
fance between your : 
foot B, and the point | 
4, and allo the di- | 
ſtance between the | pl Bt- 
—_—_—__ 7 
of the Tower D, viz. AD. Now as often as 
AB is found in AD, fo often doth the height of 
the Tower E D contain the diltance from your 
Lye to the foot, viz. C B, for'the Triangles A, B, 
C,and A, D, E, are equal Triangles: therefore as 
54 to AD, lo CB, to E D. or alternately as 
BAtoBC, (oO ADtoDE. | 
Seventhly., Preſent a Candle upon a plain . 
Glaſs, and look flaunting upon it, ſo that the 


< 


Candle and the Glaſs be ncar-in a right Line, you 


{hall 


ſhall ſee 3,4,5,0. Images,from one and the ſatne 
Candle 6 Oe | 

Eighthly, Take two plain Glaſſes, and hold 
them one againſt the other, you ſhall alternately 
ſee them oftentimes one within the qther, yea 
within themſelves, again and again. 

Ninthly, If you hold a plain Glaſs behind your 
head, and another before your face, you may ſee 
the hinder part of your head, in that Glaſs which 
you hold before your tace. | | 

 Tenthly, You may have a tine Experiment if 
you place two Glafles together, chat they make 
an acute Avgle, and fo the leſſer the Angle is, the 
mare apparances'you ſhall ſee, the one dirc&, the 
other ilferſcd,the one apprdaching,and the other 
retiring.” = 5 
Eleventhly, It is a wonder and aſtoniſhmentto 
ſome, to ſee within a Glats an Image, without 
knowing from whence it came, and it may be 
done many ways : as place a Glaſs higher than 
the Eye of the Beholder, and right againſt it is 
ſome Image ſo irreſteth not upon the Beholder, 
-but doth caſt the Image upwards. - Then place 
' another object, fo that it.refle&, or caſt the Image 
downward to the Eye of the SpeQtator, without 
perceiving it being hid behind ſomethirg , for 
then the Glaſs will repreſent a quite contrary 
thingzcither that which is before the Glaſs,or that 
which is about it, to wit, the other hidden objed. 

Twelſthly,lfthere be ingraved behind the back- 
fide of a Glaſs,or drawn any Image upon it, it will 
appear-before as an Image, without any appear 
ance or portraicure to be perceived. 


Exami- 
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Examination. 


T Hy Twelfth Article of engraving an Image be- 
.L bindtheGlaſs, will beof no great conſequence, 
beeauſe the lineaments will ſeem ſo obſcure 3 but if 
there were painted ſome Image, and then that coveret 
according, t0 tbe uſual covering of Glaſſes behind, and 
ſo made up like an ordinary Looking-Glaſs, baving 
an Inage in the middle, in this reſpeft it world be 
ſufficiently pleaſant : and that which would admire 
thetgnorant, and able to exerciſe the moſt ſubtilleſt, 
and that principally if the Glafi be in an obſcure 
place, and the Light which is given to #t be ſome- 


y_ 


what far off. 


Hirteenthly, Place a Glals near the floor of 

a Chamber, and make a hole through the 

place under the Glaſs, ſo that thoſe which are be- 

low may not perceive it, and diſpoſe a bright 

Image under the hole, ſo that it may caſt his ſpe- 

ciesuponthe Glaſs, and it will cauſe admiration 

tothoſe which are below that know not the cauſe. 

The ame may be done by placing the Image in a 

Chamber adjoyning, and ſv make it to be {een 
upon the fide of a Wall. 

Fourteenthly, In theſe Channel-Images which 
ſhew one fide a Deaths Head, and another fide a 
fair Face, and right before ſome other thing 3 it 
is a thing evident, that ſetting a plain _ 
| | L 1des 
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fidewiſe to this Image, you ſhall ſee it in a con- 
trary thing, than that which was preſented be- 
fore ſidewilſe. 

Fittcenthly, Laſtly, It is afine fecxet to preſent 
unto a plain Glaſs Writing with ſuch induſtry, 
that one may read it in the Glaſs, and yet out of 
the Glaſs there is nothing to be known, which 


will thus happen, if the Writing be writ backs | 


ward : but that which is more ſtrange, to ſhew 
kind of Writing to a plain Glaſs, it ſhall appears» 
nother kind of Writing both again(t ſenſe and 
form; as if there were preſented to the Glabs 
WEL, it would:ſhew it MET ; 1 3t were writ- 
ten thus, MIV, and preſcnted to the Glafs, it 
would appear thus VIM 3. for-in the farſi, if the 
Glaſs lie flat, then the things are inverſed thatare 
perpendicular to the Glafs ; it the Glaſs and the 
Obje& be upright, rhen that on the right hands 
turned to the left. as in the latter. 

And here Iceaſe to {peak further of theſe plain 
Glafles, either of the admirable multiplications, 
or appearances, which is made in a great number 
of them for to content the fight in this partici- 
lar, one muſt have recourſe to the Cabinets of 
Great Perſonages who inxich themſelves with 


moſt beauttul ones. 


Experiments upon Gibbow or Convex Spherical 
Glaſſes . 


[ F they be in the form of a Bowl, or part of 
great Globe of Glaſs, there is fingular cor- 
ten.tment to contemplate on them. 


Firſt 


—_ " 
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Firſt, Becauſe they preſent the Objes leſs and 


more gracious, and by how much more the Ima- 


ges are ſeparated from the Glaſs, by ſo much che 
more they diminiſh in magnitude. 
| Secondly, They that ſhew the Images plaiting, 
or folding , which is very pleaſant, cfpecially 
when the Glaſs is placed down, and behold in ic 
ſome blanching, ſeeling, &c. The upper part ofa 
Gallery, the porch of a Hall, &c. for they will be 
repreſented as a great Veſicl having moxe belly in 
the middle than at the two ends, and Polts and 
Joiſts of Timber will ſcem as Circles. | 
Thirdly, That which raviſheth the Spirits by 
the Eye, and which ſhames the beſt PerſpeRive 
Painting that a Painter can make, is the beautiful 
contraction of the Images, that appear within 
the (phericity of theſe ſmall Glaffes : for preſent 
the Glaſs to the lower end of a Gallery, or at 
the Corner of a great Court full of People, or ta= 
wards a great Street, Church, Fartification, an 
Army of Men, toa whole City 3 all the fair Ar- 
chite&ure and appearances will be ſeen contract» 
ed within the cixcuit of the Glaſs with ſuch vark- 
ety of Colours, and diſtinRions in the lefſer 
parts, that T know notin the world what is more 


_ to the ſlight, and pleaſant to behold, jn 
whi | 


ch you will not have anexad proportion,but 
It will be variable, according ta the diſtance of the 
ObjeR from the Glaſs. 


FL 2 
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Experiments upon hollow or concave ſpherical Glaſſes, 


; I Have heretofore ſpokerf how they may burn, 

being made of Glaſs or Metal, it remains 

now that I deliver ſome pleaſant Ules of them, 

which they repreſent unto our ſight 3 and ſo much 

the more notable it will be, by how much the 

greater the Glaſs is, and the Globe from whence 

it is extracted : for it muſt in proportion as a 
ſcgment of ſome be made Circle or Orb. 


——— 


Cramination, 


| N thus we may obſerve that a Section of two, three, 
Mk or four Inches in Diameter, may be ſegments of 
Spheres, of two, three, or four foot; nay of ſo many 
fadom, for it is certain that amongſt thoſe which com- 
prehend agreat portion of a leſſer Sphere, aud thiſe 


{ 

which comprehend a little ſegment of a great Sphere, Þ i 
whether they be equal or not in ſection, there will hap- | t 
pen an evident difference in one and the ſame Experi- Þ t 
ment, inthe uumber, ſituation, quantity and figure | t 
of tbe Images of one or many different objets, andin | fi 
burning there 4s a great difference. f 
b 

t 


MI Aginus, in a little TraQate that he had up- 
/ | on theſe Glaſtes , witneſſeth of himſelf 
that he had cauſed many to be poliſhed for ſun- 


dry 
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© dry great Lords of Traly and Germany, which 


were ſegments of Globes of two. three, and four 
foot diameter; and I wiſh you had ſome ſuch- 
like to fee the experiments of that which follow- 
eth3 it 15 not difhcult to have ſuch made, or 
bought here in Town, the contentment herein 
would bear with the coſt, 


i ——. 


Examination, 
Ouching Maginus he hath nothing aided us to 

the knowledge of the truth by his ExtraGi out 

of Vitellius, but left it 3. expeding it from others, 
rather than to be plunged in the ſearch of it himſelf 
affeting rather the forging of the matter, and com- 


poſition of the Glaſſes, than Geometrically to eſtabliſh 
their Effefs. | | 


Irſt therefore in concave Glaſſes, the Images 

are ſometimes ſeen upon the ſurtace of the 
Glaſſes, ſometimes as though they were within 
it and behind it, deeply ſunk into it, ſometimes 


|- they are ſeen before,and without the Glaſs, ſome- 


times between the Object and the Gla(sz ſome- 
times in the place of the Eye, ſometimes farther . 
from the Glaſs than the Obje& is: which comes 
to paſs by reaſon of the divers concourſe of the 


beams, and change of the place of the Images in 
the line of reflection. 


L 3 Gxrami- 


Eramination, 


"I Herelation of theſe appearances paſſ current a- 
mongſt moſt men, but becauſe the Curious may 

2701 receive prejudice in their Experiments, ſomething 
ought to be ſaid thereof, to giveit a more lively touch : 
in the true cauſes of theſe appearauces, in the firſt 
place it is impoſſible that the Image can be upon the 
ſurface of the Glaſs, and it isa principal point u 
declare truly in which place the Image is ſeen in the 
Glaſs : thoſe that are more learned in Optical knox- 
ledge affirm the contrary,” and Nature it ſelf gives it 
certain place according toits poſition, being always 
ſeen in the line of Reflection which Alhazen, Vitel- 
lius, ad othcrs full of great knowledge, have confirm- 
ed by ther Writings : but in their particular they 
were too much accupied by the Anthority of the Au- 
cientr, who were not ſufficiently eircumſpe it expe- 
rience, upon "which the principles of this ſubjef& ought 
*0 be built, and ſearched not fully into the true cauſe 
of theſe appearances, ſering they leave unto Poſtert- 
dies many falſities in their Writings, as thoſe that 
followed them for the moſt part fell into the like errors. 
As for the Images 20bide in tbe Eye, it cannot br, 
but is impertinent aud abſurd but it followeth tha 
by bow much nearer the Obje& approacheth to the 
Glaſs, by ſo much the more the appearances ſeem) 
come t6 the Eye: andif the Eye be without the point 
of concourſe, and the Objef alſo; as long as the - 

6 | Fl; 


| Jedt approacheth the 


reto, the repreſentation of the 1- 
mage cometh near the Eye, but paſſing the point of 
concourſe, it goes back again :: Theſe appearances thus 
approaching, do nat 4 little aſtoniſh th ſe whi h ;r2 
ignorant of the eanſe : they are tnverſed, if the Eye 
be without the point of concourſe until the Obje& be 
within, but coutrarily if the Eye be between the point 
of concourſe aud the Glaſs, then the Images are di- 
red ; and if the Eye or the Qbje& be in the point of 
conrconrſe.the Glaſs will be extightened, and the lma- 
ges confuſed, and if there were but a ſpark of fire in 
the ſaid point of concourſes all the Glaſs would ſeem 
a burning fire-brand, and we dare ſay it would oc- 
cr without chance, andin the night be the moſt cer* 
tain and ſubtileſt light that cay be, if a candle were 
placed there. And whoſoever ſhall enter into the 
ſearch of the truth of new Experiments in this ſus- 
jet, without doubt be will confirm what we here 
ſpeak, of, and will find new Lights with a convenia- 
ble pofition t1 the Glaſs, be will have refleGion of 
quantities of Trath, and-fine Secrets in Nature, yet 
not known, which he may eaſily comprehend if be have 
bat an indifferent fight, aud may aſſure himſelf that 
we Images cannot exceed the fight, nor trouble it, a 
thixg too much abſurd w Nature. 

And it is an abſolute verity in this $cience,that the 
Eye being once placed in the line of Refleion of any 
Ovjedt, and moved in the ſame line : the Objed is 
ſeen in one and the ſame place immutable > or if the 
Image and the Eye move in their own lines, the re- 
preſent :tion in the Glaſi ſeems to inveſt, it ſelf contl- 
uually with g different figure. 


L 4 ' Now 
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>, | Ow the Image coming thus to the Eye, 

thoſe which know not the ſecret, draw 
thetr Sword when they ſee an Image thus to iſſue 
out of the Glaſs, or a Piſtol which fome one holds 
behind : and ſome Glaſſes will ſhew a: Sword 
wholly drawn out, ſeparated from the Glaſs, as 
though it were inthe Air: and it is daily exerci- 
{cd, that a man may tpuch the Image of his hand 
or his face out of the Glaſs, which comes out the 
farther, by how much the Glaſs is great, and the 
Centre remote. 0 


Examination, 


: Ow that a Piſtol being preſented to a Glaſſ be- 
| V hijud aman, ſhould came out of the Glaſs, and | 
make bim afraid that ſtands before, ſeeming to ſhoot | 
at him, this caxnot be: for no Obje&t whatſoever pre- 
ſented to a concave Glaſs, if it be not nearer to the 
Glafs than the Eye is, it comes uot out to the ſight of 
the party therefore be needs not fear that which it 
ſaid to be bebind his back, and comes out of the Glaſs 3 
for if it deth come out, it muſt then neceſſarily be be- | 
fore bis face, ſo in @ concave Glaſs whoſe Centre is 
far remote, if a Sword, Stick, or ſuch-like, be pre- | 
ſented to tbe Glaſs, it ſhall totally ſeem to come forth ||| | 
of the Glaſs, and all the. baud that holds it. And 
( 


bere generally note, that if an Image be ſeen to iſſue 
put of the Glaſſ to come towards the face of any Fw: | 
FM | tha 
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that ſtands 


Y 

” the Objei ſhall be likewiſe ſeen to 
thruſt towards that face in the Glaſs, and may eaſi- 
ly be known to all the ftauders by : ſo, many perſons 
ftanding before a Glaſs, if one of the company take a 
Sword, and would make it iſſue forth towards any 


 ather that ſtands there, let him chuſe his Image in 


the Glaſs, aud carry the Sword right towards it, aud 
the effed will follow. Tn like manner oues hand be- 
ing preſented to the Glaſs as it is thruſt towards tbe 


, Centre, (0 tht repreſentation of it comes towards it, 


and ſo the bands will ſeem to be united, or 19 touch 
one another. 


[Rom which may be concluded,it ſuch a Glaſs 
| be placed at the feeling or planching of a 
Hall, ſo that the face be Horizontal, and look 
downward ; one may ſee under it as it were a man 
hanging by the feet, and if there' were many pla- 
ced ſo, one could not enter into that place with- 
out great fear or ſcaring : for one ſhould ſee many 
men in the Air as it they were hanging by the fect. 


_——_—_—__ 
FO CIS kd 


Eramination. 


o{, Onvbing a Glaſs tied at a Seeling or Plan- 
ching, that one may ſee a man hang by the 
Feet in the Air, and ſo many Glaſſes, ſo many Men 
may be ſeen : without cantion this is very abſurd, for 
if the Glaſs or Glaſſes be no: ſo great that the 
Centre of the Sphere upon which it was made, ex- 
jexd not near tothe Head of bim that is nuder it, it 
will 
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wil not pleaſantly appear 3 and though the Glaſy 
ſhould beof that capacity that the Centre did extend 
ſo far, yet will nat the Images be ſeen to them which 
are from the Glaſi, but onely to thoſe which are under 
i or near unto it: and to them it will notably appeay, 
Aud it would be moft admirable to have a Gallery 
vanlied over with ſuch Glaſſes, which would woy- 
deyfully aftoniſh any one that enters into it : for al 
the things in the Gallery would be ſeen to bang .in 
the Air, and yon conld not walk without encounter- 
ing Airy Apparitions. | 


wa | In flat or plain Glaſſes the Image is 
\_) teen equal to his Obje&, and to repreſent a 
whole man, there ought to be a Glaſs as great as 
the Image is : In convex Glaſſes the Images ate 
ſeen always lefs, in concave Glaſſes they may be 
ſeen greater or lefler, but not truly proportion- 
able.by reafon of the divers refictions which cons 
tracts or enlargeth the Species: when the eye is 
beeween the Centre and the furface of the Glaſs, 
the Image appears ſometimes very great and de- 
formed ; and thoſe which have but the appear- 
ance of the beginning of a Beard on their Chin, 
may chear up themfeIves to fee they have a great - 
Beard; thoſe that ſeem ro be fair, will chruſt a- 
way the Glaſs with deſpight,becauſe it will trans- 
form: their beauty : thoſe that put their hand'to 
the Glaſs, will fecm to have the hand of a Giant, 
and if oneputs his finger to the Glaſs, it will be 
ſeen asa great Pyramide of Fleſh, inverſcd againll 


his finger. X 
| Thirdly, 


IT Th "EO -"_s 
' - 


Thirdly, It is a thing admirabc that the Eye 


| being approached to the point of concourſe of 


the Glaſs, there will be ſeen nothing but an in- 
termixture or confuſion : but retiring back a lit- 
tle from that point (becauſe the Rays do there 
mect) he ſhall ſee his Image inverſed, having his 
Head below, and his Feet above. 

Fourthly, The divers appearances cauſed by 
the motion of Objecs, cither retiring or ap- 
proaching : whether they curn to the right hand 
or to the Jeft hand, whethey the Glaſs be hung a- 

ainſt a Wall, or whether it- be placed upon a 
Favemtn, as allo what may be repreſented by 
the mutual aſpect of Concave Glaſſes, with plain 
and Convex Glaſſes : but I will with-filencepaſs 
them over, only ſay fomcthing at two rare Ex- 
periments more as followeth. 

The firſt is to repreſent by help of the Sun ſuch 
letters as one would upon the front of a houlce, fo 
that one may read them : Maginus doth deliver 
the way thus : Write the Letters, ſaith he, ſuth- 
ciently big, but inverled upon the ſurtace of the 
Glaſs, with ſome kind of colour, or theſe Let- 
ters may be written with Wax, (the cabicr to be 


taken out again) for then” placing the Glaſs to 


the Sun, the Letters which are written there will 
be reverberated or reflected upon the Wall: hence 
't was perhaps that Pythagoras did promiſe with 
this invention to write upon the Moon. 

In the ſecond place, how a man may fundry . 
ways help himfclt with ſuch a Glaſs, with alight- 
ed Torch or Candle, placed in the point of con- 
courſe or inflamination, which is near the fourth 

| | pait 
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parc of the Diameter : for by this means the © 
light of the Candle will be reverberated into the 
Glaſs, and will be caſt back again very far by pa. 
rallel lines, making/ſogreata light that one may 
clearly ſee that which is done far off, yea in the 
camp of an Enemy : and thoſe which ſhall ſee * 
the Glaſs afar off, will think they ſcea Silver Ba. 
fin ivlightened, or a fire more refplendent thefi 
the Torch. It 1s this way that there are made. 
certain Lanthorns which dazel the Eyes of thoſe 
which come againſt them 3 yet it ſerves ſingular 
well to enlighten thoſe which carry them, accom- 
modating a Candle with a little hollow Glas, ſo 
that it may ſucceſſively be applied to the point of 
inflynmation. 

In like manger by this reflected Light one may 
read far off, provided that the Letters be indiffe- 
rent great, as an Epitaph placed high, or in a 
place obſcure z or the Letter of a Friend which 
dares not approach without peril or (uſpition, 


Examination, 


His will be ſcarce ſenſible upon a Wall remote 
from the Glaſs, and but indifferently ſeen np- 

ou a Wall which is near the Glaſs, and withal it muji 
be in obſcurity or ſhadowed, oy elſe it will not be ſeen. 
To caſt Light in the night to a place remote, with a © 
Caxdle placed in the point of concourſe or inflamma- 
7101, is oneof the moſt aotableſt properties tate - 
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be ſhewn in a concave Glaſs : for if in the point of 
inflammation of a Parabolical Sefion, a Candle be 
|| placed, the Light will be refleded by Parallel Lines, 
| @ a Columnor Cylinder, batinthe Spherical Sefi- 

08 it #4 defeciive in part, the beams being not. united 
is one point, but ſomewhat ſcattering : notwithſtan- 
| ding it caſteth a very great beautiful Light. 


F Aſtly, Thoſe which fear to hurt their ſight . 
[, by the approach of Lamps or Candles, may ' 

. | by this artitice place at ſome corner of a Cham- 

| ber a Lamp with a hollow Glaſs behind it, which 

| will commodiouſly reflet the Light upon a Ta- 
ble, or to a place aſtigned : fo that the Glaſs be 

| ſomewhat raiſed to make the Light to ſireck up- 

| on the Table with ſharp Angles, as the Sun doth 

| when it is but a little elevated above the Horizon, 

| for this Light ſhall exceed the Light of many 
Candles placed in the Room, and be more plea- 
fant to the ſightof him that uſcth ir. 


Of other Glaſſes of Pleaſure. 


Irſt, The Columnary and Pyramidal Glaſſes 

that are contained under right lines, do re- 

| preſent theImages as plain Glaſſes do, and if they 

| bebowing, then they repreſent the Image as the 
concave andconvex Glaſſes do. | 

Secondly, Thoſe Glafles which are plain, but 

| haveaſcents of Angles in the middle, will ſhew 


one-to have four Eyes, two Mouths, two Noſes, 
@e. * | 


Exami- 
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Era;nination; 


T Heſe Experiments will be found different, as 
cording to the diverſe meeting of the Glaſſes, 
which commonly are made ſcuing-wiſe at the end, 
by which there will be two divers ſuperficies in the 
Glaſi, making the exteriour Angle ſomewhat raiſed, 
at the imtenionr onely one ſuperficies, which may bo 
covered according to ordinary Glaſſes to cauſe a re 
flection, and ſoit will be but one Glaſſ, which by re- 
frafion according te the different thickneſs of thy 
Glaſs, and different Augles of the ſcuing form, da 
differently preſent the Images to tbe Eye,as four Eye, 
two Months, two Naſes z ſometimes three Eyes, oug 
Mouth, and one Noſe, the one large, and tbe other 
long, ſometimes two Eyes onely, with the Mouth and 
the Noſe deformed, which the Glaſs (impenitrable) 
will not ſhew- Aud if there be an interiour ſolid 
Angle, accor#ing tothe difference of it, ( as if it be 
more ſharp) there will be repreſented two diſtind 
double Images, that is, two entire Viſages, aud as the 
Angle is open, by ſo much the more the double Im 
gex will reunite, and enter oxe within another, which 
will preſent ſometimes a whole Viſage extended at 
large, to have four yes two Noſes, and two Months : 
and by moving the Glaſs the Angle will vaniſh, and 
ſothe two ſuperficies will be turned into ouc, and ih 
duplicity of Images will alfo vaniſh, and appear bu 
one oxely : and this is eaſily experimented with a 

F little 
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little Glaſſes of Steel, or ſuch-like, ſo mited that 
they make divers Angles and Inclinations. | 


Hirdly, There are Glafles which make men 
T ſeem pale,red, and coloured in divers man- 
ners, which is cauſed by the dye of the Glaſs, or 
the diverſe refraQtion of the Species : and thoſe 
which are made of Silver, Latin, Steel, &&c. do 
eive the Images a diverſe colouralſo. In which 
one may ſee that the appearances by ſome are 
made fairer , younger, or older than they 
arez and contrarily others will make them foul 
and deformed, and give thema contrary viſage : 
for if a Glaſs be cut as it may be, or if many 
pieces of Glaſs be placed together to make a con» 
veniable refletion : there might be made of a 
Mole (as it were) a Mountain,of one Hair a Tree, 
aFly to be as an Elephant, but I ſhould be too 
long it I ſhould fay all that which might be ſaid 
upon the property of Glaſſes. : I will therefore 
conclude this Diſcourſe of the properties of theſe 
Glaſſes, with theſe four recreative Problems fol- 
lowing. 


——_— 


PROBLEM LXxvVIIL 


How to ſhew to one that is ſuſpitions what is done in 
another Chamber or Room, notwithſtanding the 


interpoſition of the Wall. 


F* the performance of this, there mult be 
placed three Glaſſes in the two Chambers, 
_ of which one of them ſhall be tied to the plan- 
chivg or ſeceling, that it may be common to com- 
municate the Species: to each Glafs by reflection, 
there being left ſorne Hole at the top of the Wall 
2gainſt the Gla(s to this end : the two other Gla(- 


ſes muſt be placed againft the two Walls at 


right Angles, as the hgure here ſheweth at B 
and C. 3 | 
Then the fight at E by the line of incidence 

F E, ſhall fall upon the Glaſs B A, and refleQ 
1pon the ſuperhcies of the Glaſs BC, in the 
| = + ,— point G; ſothatif 
the Eye be at G, it 
ſhould (ee E, and E 
would refle& upon 
the third Glaſs in the 
point H,and the Eye 

\ that is at Lwill fee 
_— _ theImage thatisatE 
—_ - Tt. A! jn the point of the 
Catheti:which Image 

ſhal 
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| ſhall come to the eye of the ſuſpicious, viz at Ls» 

by help of. the-thixd Glaſs, upon which is made 
| theſecond refleQion, and. fo brings unto the eye 
the objeR, though a wall be between ir. 


COROLARY 1. 
D Y this invention of RefleQions the beſiegers | 
of a Town may be ſeen upon the Rampart : 
notwithſtanding the Parapet, which the belieged 
may do, by placing a Glaſs in the hollow of the 
Ditch, and placing another upon the top of the 
Wall, fo that the Line of Incidence coming to 
the bottomof the Ditch, make an Angle equal to. 
| the Angle of Reflection, then by this fituation and 
| reflection, the Image of the beliegement will be 

| ſeen to him is upon the Rampart. 


| COROLART 2. 


E: Y which alſo may be inferred, that the ſame 
LU) Refle&ions may be ſeen in a Regular Polygon, 
and placing as many Glaſſes as there are tides, 
counting two for one 3 for then the object being 
ſet to one of the Glaſſes, and the cye in the other, 
the Image will be ſcen eaſily. 


COROLARY 3: 


Arther, notwithſtanding the interpoſition 
; of many Walls, Chambers, or Cabinets, one 
: may ſee that which paſſeth through the moſt 


remoteſt of them, by placing of many Glaſles, 
as 
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as there arc openings in the Walls, making thenj | 
to receive the incident Angles equal : that is, pla. 
eing them in ſuch ſort by ſome Geometrical affi- | 
ſtant, that the incident points may. meet in the 
middle of the Glaſſes : bat here all the defect will 
be, that the Images paſling by fo many refleQions, 
will be very weak, and ſcarce obſervable. 


PROBLEM LXXIX. 


How with a Mucket to ſtrike 4 mark, not looking to- 
wards it, as exact 4s one aiming at its 


A® let the Eye beat O, and the mark C, place 
a plain Glaſs perpendicular as A B, ſo the 
mark C thall be ſeen in Catheti C 4, viz, in D, 
and the Line of Re- 
fledion 1s D, now 
Sg”  letthe Musket FE; 
- upon a reſt, be mo- 
. vedtoand fro, until 
' It be ſeen 1n the line 


GdS_s was Lc i. a. _ FC 20 PTE” 


X FF 5 5 DÞ> ; OD, which admitto 
a. © be H G, (o giving hire, 
to the Musket,it ſhall 


undoubtedly firike / 
the Mark. Sms 
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'Fyom PIgth may be gathered, that os may exatl by 


ſhoot out of a Mutket to a place which # not ſeen, 
being bindeyed by ſome —_— or ; her interpur” 


« tio 2 


A* let the Eye be at M, the mark c, and the 
Wall which "a it from pics ſeen, a. 
mit to be @R, thi _. 
ſzt up a plain Glaſs, ' 
is AB, and let the 
Musket be G H, pla= 
ted! upon his ret B 
0. Now becauſe the , - 
thark C is feet at D; 
thove the Musket to 
and fro, until it doth +4 
ree with the Line 
Þ Refle&ion M B, which ſuppoſe at L I, fo ſhall 
it be truly placed, and givingtire tothe Musket, 
it ſhall not fail to ſtrike the ſaid mark at C. 


————————_— 


A PROBLEM IE | 


How to make an Ima age to be ſeen hanging in the air, 
Adin bis Head OPHward. 


"Ake two Glaſſes, 7) place them at righe- 
Angles'ont unto the other, as admit A B, 


and CB, of which admit CB Horizontal, _ 


M 2 lec 


1. 


{ 
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let the Eye be at H, and the Objed or Image to 
RD. .beDE; ſo Dwillbe 


% Les 44; Telleted atF, foto 
FJ T Yo ON N;, {o toHE: then 
& > Wd - _ /.AtG, fo to M, and 
ag "* | then to H, and by a 
G= | ONES double refle&zon E 
of NS Ti Dwillſeemin BR, 
Tz ——— fon decengh the higheſt point D 
Lt mmommmeghns || 19 R,andthe point E 


———*" R ind inverſed as was 
ſaid, taking D for the head, and E for the feet {0 
it, will be a man inverſed, which will ſeem to be 
flying in the air, if the Image had wings untoit, 
and had ſecretly ſome motion : and if the Glaſs 
were big enough to receive many ReficQtions, it 
would deceive the fight the more by admiring 
the changing of colours that would be ſcen by 
that motion. 


—_— 


PROBLEM LXXXL. 


How to make a Company of repreſentative $ouldiers 
ſeem to be a Regiment, or how few in number may 
be multiplied to ſeem to be many in number. 


-x— O make the Experiment upon men, there 
s | muſt be prepared two great Glafles 3 butin 
Read of it we will ſuppoſe 2 leſſer, asG H, & F 1 
one placed right againſt another perpendicular to 


the Horizon, upon a plain level Table ; betwcen 
ON.” - which 


hs. 4 


oh ww 0M IS;  w by Yd) OS yur GB” Y. v=- 
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which Glafſes let © 
there be ranged in _ J;-a5 
Battalia-wiſe upon | 73455 
the ſame "Table -@ - i484 FN 
number of (mall men ig == MtB%, ppc" 
ccording - £0: + the . 2 4 6 a I 


TquareG, H, 1, F, or 0 | m 


in any other form or | 

polture : then may one 2, "_ 
you cvidently ſee how the (aid Battel will be 
multiplied and ſeem far bigger in the appearance, 
than it is in effect. 7 


COROLART. 


Y this invention you may makea little Cabi- 
net of four foot long, and two foot large, 
(more or leſs) which being filled with Rocks or 
ſuch-like things, or there being put into it Sil- 
ver, Gold, Stones of luſtre, Jewdls, &c. and the 
Walls of the faid Cabinet: being|' all covered, or 
hung with plain Glaſs 3 theſe vitibles. will appear 
manifoldly increaſed, by reaſon of the multipli- 
city of refledions'3 and at the opening of theſaid 
Cabinet, having ſet ſomething which might hide 
them from being ſeen, thoſe that1ook into jt will 
be aſtoniſhed to ſee ſo few in number, which be- 
fore ſcemed tobe ſo many. 
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"PROBLEM LXXXIL 
© Of fine and Pleaſant Dyals. 


Ould you chooſea more zjdiculous one than 
the zatural Dyal written amongf} the Greek 
Epigrams, upon- which ſomg ſound Poet made 
verſes, ſhewing that a man-carrieth about him 
always a Dyal in his Face by means of the Noſe 
and Teeth? And is not this a jolly Dyal ? For 


he need not but open the-Mouth, the Lines ſhall 


be all the Teeth, and the Noſe ſhall ſerve for the 
Style, z, [--.1 OY 


| Of @ Dyal of Herke, | 
(2 you haveafiner thing in a Garden, orin 


\ 4 the mia of a Compartment, than to ſee 
the Lines and the number of Hours repreſented 


with little buſhie Herbs, as of Hyſop, or fuch 


oP © 


| 


Tnd vlcful. by Tapes 
Of the Dyal apou the Fingers and the Hand. 


& & 6 


S it not a commodity very agreeable, when one 
is inthe field or in ſome village, without any 
other Dyal, to ſec onely by the hand what of the 


yy 
Fe 
} 


Pee tan ke Cr Fo Ne FN pre ORE INY <7 Is bs CANE n Wea 1 Ag 
, 3 2 
jeat Heeroation; 
+ A +4 y 4 F 


- fo EOS EOS al © ab UN ce news oa, a p— 


which is Pr per to becut in the botders; and at | 
Ho | he Sl to have a Fan to ſhew which | 
the wind bloweth ? This 1s 'very plealant 


clock | 


( 
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Takea Straw or like thing of the length of , 
the Iudex, ox the ſecond finger > hold this Straw 
very right bztween the Thumb and the fore Fin- 
er, then tixetch torth the hand, and turn your 
back and the palm of your hand: towards the 
Sun 3 {o that the thadow of the muſcle which is 
underthe Thumb touch the Line of Lite, which 
is betwcen the middle of the two other great 
Lines, which is ſeen in the palm of the hand, 
this done, the end of the ſhadow will ſhew what 


of the clock it is ; for at the end of the firſi Fin- 


gerit is 7 in the moxning, or 5 inthe evening, at 
the end of che Ring-Finger it 158 in the morn- 
ing, Or 4 jn the evening 3 at the end of the Lit- 
tle Finger or firſt Joynt, it is 9 in the morning, 
or 3 1n the afternoon, 10 and 2 at the ſecond 
Joynt, 11 and 1 at thethird Joynt, and mid-day 


' ln the Line following, which comes from the | 


end of the Index. 
Of a Dyal which was about an Obelich at Rome. 


As not this a pretty fetch upon a Pave- 
ment, to choole an Obeliuk tor a Dyal, 


taying 106 foxt in height, without removing the 


Bafis of it ? Pliny aſſures us in his 26 Book and 
$ Chap. that the Emperour Auguſtus having ac- 
commadated in the Field of Mars an Obeluk of 


' thisheight, he made about it a Pavement, and by 


the induftry of Manilius the Mathematician,there 
were enchaced marks of Copper upon the Pave>- 
"4 _— 


— 
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CT | ment, and placed al- 
Me it foan Apple of Gold 
Ga. | upon the top of the 
| Gaid Obelish;to mop 
the hour -and the 
#=| courſe of the Sun; 
 /-& withtheincreaſe and 
..Y MP9 decreaſe of days by 
= IE ons - the (ame ſhadow : 
and in Sd fo manner eds ſome by the ſhadow of 
their head or other Style, make the like Expert 
ments 1n n Aftronomy. | 


Of Dyals with Glaſſes. 


| _ olomy Writes,as Cardanus xeports,that long a- 
go there were Glaſſes which ſerved for Dyals, 
and —_— the face of the beholder as _ 
times as the hour ought tobez 2 if it were 2 0 
the clock, 9 if it were 9, &c, But this was thought 
to be done by the help of water, & not by Glafles, 
which did leak by little and little out of the veſlel, 
diſcovering firſt's Glafs, then 2 Glafles, then 34. 
5 Glaſſes,@c. to ſhew ſo many faces as there were 
hours, which Was onely by leaking of v Water. 4 


of a Dyst which bath a Glaſs i 1 place of the Siyle, | 


Hat will you ſay of thei invention of Ma 
thematicians,which find out daily fo ma- 

ny fine and curious Novelties ? They have now4 
way to make Dyalsupon the Wainſcot or Secling 
"of a Chamber,and there where the Sun can fins 
ine, 
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ſhine, or the beams of the Sun cannot diredly 
firike : and this is done in placing ofa little Glaſs 

in the place of the Style, ' which: refleqeth the 

light with the ſame condition that the ſhadow of 
the Style ſheweth the hour: and it 1s cafie to 

make experiment upon a common Dyal, chang- 

ing only the diſpoſition of the-Dyal, and tying 
to the end of the Style a piece of plain Glaſs. The 

Almains uſe it much, who by this\way have no 
greater trouble, but to put their. Noſes out of 
their Beds aud (ee what a clock it 1s, which is. 
reflected by alittle hole in the Window upon the 

Wall or Sieling of the Chamber, 


mee 


* Examination, 


TN this there are two Expetiments conſiderable, the 


J firſt is with a very little Glaſs placed ſo that it 
may be open to the Beams of the Sun, the other hath 
refpe to a ſpacious or great Glaſs placed to a very lit- 
tle bole, ſo that the Sun may ſhine on its for thea the 
ſhadow which is caft upon the Dyal is converted into 


' beams of the Sun, and will refle and be caſt upon a 


Plain oppoſite : 'and in the other it # a hole in the 
Window, or ſuch-like , by which may paſs the 
Beams of the Sun, which repreſent the extremity of 
the Style, andthe Glaſs repreſentett the plain of the 
Dyal, upon which the beams being in manner of ſha= 
dows reflef caſt upon a plain oppoſite : and it is need> 
ful that in this ſecond way the Glaſs may be ſpacious, 
4s before, tortceive the delincaments of the Dyal. L 
{ $3: 1 bong . : Ot my DY 


Otherwiſe yan may draw the Lineaments of aDy- 
al apon any plain Looking-Glaſs which reflecieth the 
Sen-beams, for the applying a Style or a Pearl at the 
extremity of it > and placed to the Sin, the reflettion 
wall be auſmerable to the delineaments ou the Glaſs : 
baz here note, that the Glaſs ought to be great, and fa 
the deliucaments thereon. 

Bat that which is moſt Noble, is to draw hours 
lates npou the ont-fide of the Glaſs of # Window, 
and placing 4 Style thereto upon the out-fide, the 
ſbadow of the Style will be ſeen within, and ſo you 
have the hour mare certain, without any difficulty, 


Of Dyals with Water. 


uch kind of Dyals were made in ancient 
times, and alſo thoſe of Sand: before they 

had skjll to make Sun-Dyals, or Dyals with 
Wheels : for they uſed to filla Veſſel with War 
ter, and having experience by trial that it would 
run out all in a day, they dig mark within the 
Veſlcl the hours noted by the running of the W#: 
ter; and ſome did (et a piece of light board jn 
the Veſſel to ſwim upon the top of the Water, 


carrying a little Statue, which with a fmall flick - 


did point out the hour upon a Column or Wall, 
figured with hour-notes, as the Veſlcl was fig» 
Tcd within, 4 

Vitruvius writes of another manner of Waters 
Dyal more difficult 3 and Baptifta'4 Porta amongtt 
bis Natural Secrets, delivers this Invention fol 
lowing : Take a Veſſel full of Water like a Cal» 


dron, and another Veſſel of Gla(s like unto a bed 
(with 
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(with which ſome accuſtom to cover Melons) and 
let this Yelle] of Glaſs be almoſt as great as the 
Caldron, having a : 


Wes 


{mall hole at the bot= - 'e 57 ei. J 


tom, then when it is , DRY 
placed upon the wa- 4 
ter, it will ſink by 
little and- little : by | 


this one may mark i 


the hours on the ſur- === 
ce of the Glaſs to = 
ſerve another time. But if at the beginning one 
had drawn the water within the. ſane Veſſel of 
Glaſs in ſucking by the little hole, the water 
would not fall gut, but as faft-as the air would 
ſucceed it, entering flowly at the little hole : for 
contzarily the hours may be diſtinguiſhed by dis 
minution of water, or by augmentation. | 
Now it ſeems a ſafer way that the water pal; 
out by dxop and drop, and dzxopinto a Cylindri- 
cal Glaſs by help of a Pipe: for having marked 
the exteriour part of the Cylinder in the'hotive 
notes, the Water. it ſelf which falls within 1rwill 
ſbew what of the clock itis,. far better thaw this 


tunning of Sand; for by this may. you have 


the parts of the haurs moſt accurate, which com 
monly by Sand isnot had: and to which may be 
added the hours of other Countries with greates 
eaſe. And herenate. that as foon as the Water is 
out of one of the: Glaſſes, you may turn it oues 
lato the ſame again out of the other, and ſo let i 


run anew, if; | 2.216 
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PROBLEM LxxXIIl. 
Of Cannons or great Avtilery. 


$exldiers and others would willingly ſee this Pra- 
blem, which contains 3 or 4 ſubtile Queſtions, 


I. 
The firſt 3s, How to charge @ Cannon without Powder, 


RY might be done with air and water only, 
having thrown cold water into the Can- 
non, which might be ſquirted forceably inby the 
cloſure of the mouth of the Piece, that fo by this 
prefſure the air might more condenſe 3 then ha- 
ving a round piece of Wood very juſt, and oiled 
well, for the better to ſlide, and thruſt the Bullet 
when it ſhall betime: This piece of Wood may 
be held faſt with ſome Pole, for fear it be not 
thruſt out before his time : then let fire be made 
about the Truxion or hinder part of the Piece to- 
heat the air and water, and then when one would 
ſhoot it, let the pole be quickly looſened, for then 
the air ſearching a greater place, and having way 
now offered, will chruit out the Wood and the 
Ballet very quick : The Experiment which we 
have in long Trunks ſhooting out pellats with 
air only, ſheweth the verity of this Problem. = 


2- In 
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T4 the ſecond Dueſtion it may be demanded, Hors 
much time doth the Bullet of a Cannon ſpend in 
the air before it falls tothe ground ? | 


3 Rig Reſolution of this Queſtion depends up» 
on the' goodnels of the Picce and Charge 
thereof, ſeeing in each there is great difference. 
[t is reported that Ticho Brahe, bes, the Landſgrave 
did make an Experiment upon a Cannon in Ger- 
many,which being charged and ſhot off, the Bullet 
ſpent 2 min. of time | 

in the air before it j UF: 


__ 


C1 
-_ 


o 


fell: and the diftance 


| 


B 
was a German mile, | W M\ >, NT 
7 1 4M = ANY 
which diſtance pro- | 7% IS) JW, 
rtionated to an Mw_ cc, = 
ours time, makes Ip _ | 
120 Italian miles. 5 <A D., 
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I1 the third Queſtion it may be acked, Hows it comes 
to paſs, thas a Cannon ſhooting upward, the Bullet 

_ flaes with more violence than being ſhot point= 
blank, or ſhooting downward ? 


FF we regard the effe& of a Cannon when it is 
L to batter a Wall, the Queſtion is falſe, ſeeing 
it is moſt eyident that the blows which fall 
Pers 
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Perpendicular upon a Wall, are more violent tha 
thoſe which ſtrike byas-wiſe or glancingly. 

But conſidering the ſtrength of the blow on- 
ly, th6 Queſtion 19 moſt trae, and often experi. 
mented to be found true : a Piece: momnited atthe 
beſt of the Ratidon; which is ticar half of the 

right, conveys her Bullet with a far greater vio- 
lence than thac whidh is ſhot at point blank, os 
mounted parallel'to'the Horizon ' The commoy 
xeafon is; that ſhooting; high, the' fire carties the 
bowl 4longer time m'the air, and'the air moves 
more facilnpwards than-downwards,becauſe that 
the' airy circles that the motion of the Bullet 
makes, are ſooneſt broken. Howfoever this be 
the general Tener, it is curious totrnd out the jnz 
equality of moving of the air 3: whether the Bulk 
Tetfly upward, downwatd, or right forward; t6 
produce a, ſcnfible difference of motion 3 and | ; 
ſome think that the Cannon being mounted, the 
. Bullet preſſing the. powder maketh a greater reſi 
ftance, and fo cauſethall the powdtr'to' be inifas 
medbefore the Bullet is thrown cut,which makes 
It to be more violent than otherwiſe it would be, | 
When the Cannon is otherwiſe diſpoſed, the con* || ; 
b 
{ 
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trary arrives, the fire leaves the Bullet, and the 
Bullct rolling fromthe Powder refilts Jeſs : at 
it-is uſually cen; that ſhooting ouc-of- a Mugket || ; 
charged-onely with Powder, to ſhoot to a mark || ; 
of Paper placed point blank, that chere are feen 

many ſmall holes in the Paper, which cannot be || | 
other than: the grains of Powder which did || , 
wottake fire : bne this latter accident; may hap- || 
ptn from the overcharging.of the Piece, or or- 
1; | lengti 
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Jebgeh of it, or windy, or dampnelſs of the Pow 
der. | | 


From which fome may think that a Cannon 
pointed right to the Zenith, ſhould thoot with 
greater violence than in any other mount or fora 
whatſoever : and by ſome it hath been imagined 
that a Bullet ſhot in this faſhion hath been confus- 
ned, melted, and loſt in the air, by reafon of the 
violence of the blow, and the activity of the fixe;, 
and that ſundry Experiments have been made im 
this-nature, and the Bullet never found. But: it 
ishard tobelieve this afſertion : it may rathey be 
ſuppoſed that the Buller falling far from the Piece 
cannot be diſeerned where it falls, and fo comes 
tobe loſt, 


he 


Is #he fonrth place it may be asked, Whether the dif 
charge of 4 Gannon be ſo much the greater, by haw 
much it is loager ? 


T feemeth at the firſt to be moſt true, that the 
longer the Piece is,the more violent it ſhoots : 
and to ſpeak generally, that which is direction 
by a Trunk, Pipe, or other concavity, is conveyed 
ſo much the more violent, or better,by how much 
it is longer, either in reſpe& of the Sight, Hear- 
ing, Water, Fire, &c. and the reaſon ſeems to 

hold in Cannons, becauſe in thoſe that are long, 
the fire is retained a longer time in the concavity. 
of the Piece, and ſo throws out the Bullet with 
more violence 3 and experience lets us ice that 
| taking 
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| i FY 
taking Cannons of the ſame bore, but of diverk- 


ty of length from $ foot to 12, that the Cannon 


of 9 foot long hath more force than'that of $ foot 


long, and 10 more than that of 9, and (o unto 


I2 foot of length. Now the utual Cannon car. 
ries 6@0 Paces, ſome mare, ſome leſs, yea ſome 
but 200 Paces from the Piece, and may ſhoot in- 
to ſoft earth 15 or 17 foot, into: ſand or earth 
which is looſe,22 or 24 foot, and in firm ground; 
about 10 or 12 foot, ec: | 

 Ithathbeen ſcen lately in Germany,where there 
were madePieces from $ foot long to 17 foot of 
like bore, that ſhooting out of any piece which: 
was longer than 12 footzthe force was diminiſhed, 
and the more in length the Piece increaſcth, the. 
leſs his force was:therefore the length ought tobe 
ina mean meaſure, and it1s often feen the greater 
the Cannon is, by ſo much the ſervice 15 greater: 
but to have it too long or too ſhort, is not conve- 
nient, but a mean propertion of length to be ta- 
ken, otherwiſe the flame of the fire vvill be over- 
preſſed vvith Air, yvhich hinders the motion in 
reſpeR of ſubſtance, and diſtance of getting out, 
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o prodigious Progreſſion and : Multipticatiog | of 


* Creatures , Plants, Fruits ,, : Numbery', Gold, 

Silver, &c. when- they are always angmented 
"Y certain proportion. + 

Exe we ſhall ſhew things n no leſs »rairable 

than recreative, and yet 40 :cevtain and 

ke to be demonſtrated, that:there :needsingt 

but Multiplication onely, to = each parc 


and hiſt, 
Of Grains of Muſtard ſeats : £4 


\Irſt, Therefore it is certain that ys, penal 
of one grain of Muſtard f{ced*for 29 years 
ſpace, cannot be. .contained within the: vitible 
World, nay if it were an-hundred:timies' greater 
than it js : and holding nothing-:befides/fxom 
the Centre of the Earth even unto the Firmq- 
ment, but onely ſmall Grains of Muſtard-leed * 
Now becauſe this ſeems bit words, it muſt be 
proved by Art, as may be done in this wiſe : As 
ſuppoſe one Muſiard-ſced ſowenito'bring forth 
a Tree or Branch, -in each exteriqnre of which 
might be a thouſand grains : ' but we: will-fup 
pole onely a.thoufand in the whole Tree; "and 
kt us proceed to 20 years, every- Seed tor bririg 
ſeth yearly a thoufand SpaindP fibw wall 


ing 
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ing always by a thouſand, in leſs than 17 years, 
you ſhall have fo many grains which will ſurpaſg 
the ſands, which are able to fill the whole Firma- 
ment: for following the ſuppoſition of Archime- 
des, & the moſt probable opinion of the greatneſs 
of the Firnamitnt which Ticho Brake hath left us; 
the number;of grains of Sand will be ſufficiently 
expreſſed with-49 Cyphers, but. the number of 
grains of Muſtard-ſeed at the end of 17 years 
will have 52 Cyphers: and moreover, grains of 
Muſtard-ſced axe far greater than theſe of the 
Sands: It is therefore evident that at the ſeyen« 
:teenth.year,alÞ:the grains of Muſtard-ſeed which 
thallſucceflively ſpring from one grain onely, can- 
not be contained within the limics of the whole 
Firmament 3 what ſhould itbe then, if it ſhould 
be multiplied again by a thouſand for the cigh- 
teenth year, and that again by a thouſand for 
every years increaſe, until you-come to the twen- 
ticth year?':It's a thing as clear as the day, that 
ach a heap of Muſtard-ſecd would be an hundred 
thouſand times greater than the'Earth : and byjog 

onely- but the'increaſe of one grain in twenty || f 


Of Pios. | 0 
of Pigs : 


Econdly,; Is it not a ſtrange Propofition,'to | 7: 

I ay, That the Great Turk with all his Reve- || tt 
NuUes, 1s notable to maintain for one years time 
all-the Pigs that a Sow may pig with all herRace, | 4 
that is; the incyeaſe with the increaſe, unto.13 
years';; this ſeems impoſlible, yet it is moſt tn, ey 


Fe 


that each Female ſhall bring forth as many every 
year, during the ſpace of 12 years, at the end of 
the time there will be fonnd above 33 millions of 


Pigs: Now —_— a crown for the mainte- 


nance'6f each Pig far a year, (which is as little as 
may be,being but near an halt of a farthing allow- 
ance for each day) there muſt be at leaſt ſo many 


' crowns to maintain them one year, viz 33 milli- 


bns, which exceeds the Turks Reyenue by much. 


Of Grains of Corn. 


ol nedly, It will make one aſtoniſhed to think 
that a Grain of Corn with his increaſe ſuc- 
cſlively, for the ſpace of 12 yeats will produce 
in Grains £44140625000000000000 , which 
is able to load almoſt all the Creatures in the 

World. | 
To open which, let it be ſuppoſed that the 
hrſt year one grain being ſowed brings forth 50, 
(bur ſometimes there is {een 70, ſometimes 100 
fold) which grains ſowen the next year, every 
one to produce 50, and ſo conſequently the 
whole and increaſc to be fowen every year, until 
12 years be expired, there will be of increafe 
the aforeſaid prodigious ſum of grains', viz. 
24414062 $000000000000, which will make 
a Cubical Heap of 6258522 Grains every way, 
which is more than a Cubical Body of 3 1 mites 
efety way : for allowing 40 grains in length to 
N 2 each 
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for let us ſuppoſe and put the caſe, that a Sow 
| bring forth but 6, 2 Males and 4 Females, and 
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_ Each foot, the Cube would be 156463 foot every 


way : from which it is evident that if there were - 


two hundred thouſand Cities as great as London, 
allowing to each 3 miles ſquare every way, and 
I oo foot jn height, there would not be ſufficient 
room to contain the aforeſaid quantity of Corn: 
and ſuppoſe a Buſhel of Corn were equal unto tivo 
cubick feet, which might contain twenty hundred 
_ thouſand grains, then would there be 12207046 
2500000 buſhels, and allowing 3o buſhels to a 
Tun, it would be able to load 8138030833 Vel- 
ſels, which is mpre than eight thouſand one hun- 
dred and thirty eight millions, ſhip loadings of 
500 Tun to each Ship: a quantity ſo great, that 
the Seais ſcarce able to bear, or the Univerlal 
World able to find Veſſels to carry it. And it this 
Corn ſhould be valucd at half a Crown the buſhel, 
.it would amount to 15258807812500 pounds 
Sterling, which I think exceeds all the Treaſures 
of all the Princes, and of other particular men in 
the whole World : And is not this good Husban- 
dry to ſow onegrain of Corn, and to continue it 
in ſowing the increaſe onely fox 12 years, to have 
ſo great a profit ? 


Of the Tucreaſe of Sheep. 


Ourthly, Thoſe that have great flocks of ſheep 
may be quickly rich, if they would preſerve 

their Sheep without killing or felling of them: 
| fo that every Sheep produce one each year, tor at 


the end of 16 years 100 Sheep will multiply and 
| © increale 
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| Iacreaſc unto 6553600, which is above ſix mil- 


ions, five hundred fiity three thouſand Sheep : 
Now ſuppoling them worth but a crown a piece, 
it would amount unto 1638400 pounds Sterling, 


_ which isabove 1 million 6 hundred 38 thouſand 


pounds. A fair increale of one Sheep, and a large 
portion for a Child, it it ſhould be allotted, 


Of the increaſe of Cod-fifh, Carps, Kc. 


"Itthly, If there be any creatures in the world 
that do abound with increaſe or fertility, it 

may be rightly attributed to fiſh 3 for they in their 
kinds produce ſuch a great multitude of Eggs, - 
and bring forth ſo many little ones , that it a 


| great part were not deſtroyed continually, with- 


in a little while they would fill all the Sea, Ponds, 
and Rivers in the World 3 andiit is calte to ſhew 
how it would ſo come to paſs; onely by ſuppo- 
ling them to increaſe without taking or deſtroy- 
ing them for the ſpace of 10 or 12 years: having 
regard to the ſolidity of the Waters, which are 
allotted for to lodge and contain theſe Creatures, 


\ aStheir bounds and place of reſt to live in, 


Of the increaſe and multiplication of Men. 


(CRany; There are {ome that cannot conceive 
J how it can be that from eight perſons (which 
were ſaved after che Deluge 'or Noabs Flood) 
ould ſpring ſuch a World of People to begin 

N 3 a 


200 yearsz for then of one only Family there 
would be produced 1171000 Souls, 305 to begin 
the World : though in that time men lived lon- 
ger, and were more capable of multiplication and 
increaſe: which number f(pringing onely from a 
fimple production of one yearly, would be far 
greater if one Man ſhould have many Waves, 
which in ancient times they had : from which it 
is alſo that the Children of Tfael, who came into 
Egypt but only 70 Souls, yet after 210 years cap- 
tivity, they came forth with their Hoſts, that 
- there were told 600000 hghting men, belides 
old People, Women, and Children z and he that 
ſhall ſeparate but one of the Families of Foſeph, 
it would be ſufficient to make up! that number : 
How much more ſhould it be then, it weſhould 
joyn many Families together ? "In 


Of the Tucreaſe of Numbers. 


Cmmne_ What ſum of money ſhall the City 
) of London be worth, if it ſhould be fold, and 
the money be paid in a year after this manner: 
'The firſt week to pay a Pin, the ſecond week 2 


Pins, the third week 4 Pins, the fourth week $. 


Pins, 
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Pins, the fifth week .16 Pins, and fo doubling 
util the-52 Weeks, or the year be expired? | 

Here one would think thatthe value of the 
Pins would amount but to a (mall matter,in com- 
pariſon of the Treaſures or Rithes of the whole 
Gity : Yet it is moſt probable that the number of 


« . S > 


; contain ninety eight millions, for hundred thou- 


ſand Tan : vvhich is able to Toad {4.5930 Ships 
of a thouſand Fun apiece: 'And- if vve ſhould 
allow x000 Pinsfor a Penny, the fam of money 
vwould amount unto above cighteen thouſand 
dght hundred and thirty miltions of pounds 
ſterling : An high Price to (ell a City at, yet cer- 
tain, according to that firſt propoſed. 

Soif 40 Towns were ſold upon; condition to 
give for the firſt a penny, for the. ſecond 2 pence, 
tor the third 4 pence, &c. by doubling all the 
reſt unto the laſt, it would: amount unto this 
number of pence 1099511627776, Which in 
pounds is 4581298444, that. 1s, four thouſand 
tive hundred, and fourſcore millions of pounds, 
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Of a man that .gaihered up Apples, Stones, or ſuch- 


ke, upon: accondition« G 
II {1 $534 | (Fart: - 4101 | 
EH 1ghtly. Admigthere were x00 Apples,Stones, ' 
— or ſuch;hke things, that wereplac'd ing, ||| 


ſtraight line ox.right form, a Pace one from ano- 

ther, and a basket; being placed a Pace from the 

firſt ; how many, Paces would there be made tg 

Put all theſe Stones into the Basket, by fetching 

ane by one ?. This would require near half a day 

to do it, for there would be made 10092 paces 
- before he ſhould gather them all up. 


| | oh = 1 TS: 
Of: Changes in Bells, jn Muſical Inſtruments, Tranſ- 
mutation of places in Numbers, Letters, Men, or 


 fuch-lig. 


| Inthly, Is it not an admirable thing to con- 
LN ſider how the Skill of Numbers doth eaſily 
furniſh us with the knowledge of myſterious and 
hidden thing?which ſimply look'd into by others 
that ire not verſed in Arithmetick,do preſent un- 
to then a world of confuſion and difficulty. 

As in the firſt place it is often debated a- 
mongſt our common Ringers, what number of 
Changes there might be made in five, fix, (even, 
eight, or more Bells : who ſpend much time to 
anſwer their own doubts, entering often into a 
Labyrinthin the ſearch thereof : or if there were 
to Voices, how many ſeyeral notes might there 
be ? Theſe are propofitions of ſuch facility, that 
a Child which can but multiply one number by 
another, may eaſily xeſolye it, which is but onely }| ; 
"airs MMI IPOs | | » |: 
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to multiply every number from the unite ſuccel. ' 
ſively in each others produc, unto the term af. 
ſigned ; fo the 6 number that 15 againſt 6 in the 


Table, is 720, and ſo many Changes may be made * 
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upon 6 Bells, upon 5 there are 120, &c. 


I 
2 

6 

24 

120 

720 

5040 

40320 

362880 

3628800 

39916800 

479001600 

6227020800 

87178291200 
1307674368000 
20922789885000 
355687537996000 
6402375683928000 
121645137994632000 
2432902759892640000 
51C90957957745440000 
1124001075070399680000 
25852024726619192640000 
62044.85934383860623360000 


In like manner againſt 10 in the Table is 
3625800, that is, - three millions, fix hundred 


twenty 


twenty ejght thouſand, eight hundred ; which 
ſhews that 10 Voices may have ſo many Conſorts, 
each man keeping his own note, but onely alter. 
ing his place 3 and fo of ſiringed Inſtruments, 
and the Gamat may be varied according to which, 
anſwerable to the number that is againſt x, zjz, 
I1124001075070399680000 Notes. | 

' From which may be drawn this or the like 
Propoſition : | 

Suppoſe that 7 Schollaxs were taken out of a 
Free School to be ſent to an Univerlity, there to 
be entertained in ſome Colledge at Commons for 
- a certain ſum of money, fo that each of them 
have two meals daily, and no longer to continue 
there, then that ſitting all together upon one 
Bench or Form at every Meal, there might be a 
divers tranſmutation of place of account in ſome 
one of them, in compariſon of another, and ne- 
ver the whole company to be twice alike in fity- 
ation: How long may the Steward entertain 
them? (who being not killed in this fetch, may 
anſwer unadviſedly.) Itis moſt certain that there 
will be five thouſand and forty ſeveral poſitions 
or changings in the ſeatings, which makes four- 
_ years time, wanting ten weeks and three 

ays: 

Hence from this. mutability of tranſmutation, 
it is no marvel that by 24 Letters there ariſeth 
and is made ſuch varicty of Languages in the 
World,and ſuch infinite number of words in each 
Language ſeeing the diverſity of Syilables pro- 
duceth that effec, and alſo by the m—— 
and placing of Letters amongſt the Vowels, and 

| amongſt 
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;mongſt themſelves maketh theſe ſyllables, which 


I 
» | Alphabetof 24 Letters may be varied ſo many 
L times, viz. 62044859343 $5860623360000, 
? which is ſix hundred twenty thouſand, four 
) hundred forty eight millions of millions of 
y millions five hundred ninety three thouſand, 
four hundred thirty cight millions of millions, 
. and more. 


Now allowing that a man may read or ſpeak 
one hundred thoufand words in an hour, which 
istwice more words than there are contained in 
the Plalms'of David, (a Task too great for any 
man to do in ſo ſhort a time) and it there were 
four thouſand fix hundred and tifty thouſand 
millions of men , they could not ſpeak theſe 
words (according to the hourly proportion aforc- 
ſaid ) in threeſcore and ten thoufand years 
which variation and tranſmutation of Letters, it 
they ſhoald be written in Books, allowing to cach 
Leaf 28000 words, (which is as many as poſlibly 
could be inſerted) and to each Book a Ream or 
20 Quire of the Jargeft and thinneſt Printing- 

Paper, ſo that each Book being about 15 inches 

long. 12 broad, and 6 thick : The Books that 

would be made of the tranſmutation of the twen- 
ty four Letters aforeſaid , wonld be at the leaſt 

3877803789929788 : And if a Library of a 

mile {quare every way, of 50 foot high, were 

made to contain 250 Galleries of 20 foot broad, 
apiece, it would contain four hundred millions 
of the ſaid Books : {o there muſt be to contain the 
refi no leſs than 96945092 ſuch Libraries and 
it the Books were extended over the ſurface - 
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the Globe of the Earth, it would be a decuple co. 
vering unto it, a thing ſeeming moſt, incredible, 
that 24 Letters in their tranſmutation ſhould pro. 
duce ſuch a prodigious number, yet moſt certain 
and infallible in computation. 


Of a Servant hired «pox certain conditions. 


Servant ſaid unto his Maſter,that he woul 
dwell with him all his life-time. if he woul 
but only lend him land to ſow one grain of Corn 
with all his increaſe ſor 8 years time; how think 
you of this bargain ? For if he had but a quarter 
of an inch of ground for each grain, and each 
grain to bring farth yearly an increaſe of 4.0 grains 
the whole ſam would amount unto, at the term 
aforeſaid, 6553600000000 grains : and (ceing 
that 3 thouſand and 6 hundred millions of inches 
do but make one mile ſquare in the {uperficies, it 
ſhall be able to receive 14 thouſand and 4 hundred 
millions of grains, which is 14400000000, thus 
dividing the aforeſaid 65 53 600000000, the 
Quotient will be 455, and fo many ſquare miles 
of land muſt there be to ſaw the increaſe of one 
grain of Corn for 8 years, which makes at the 
leaft 420000 Acres of Lind, which rated but at 
five ſhillings the Acre per Aunum, amounts unto 
T00000 pound; which is 12500 pound a year, 
to be continued for $ years: a pretty pay for 9 
Maſters Servant 8 years ſervice. | 
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B with Water, and 


' PROBLEM LXXXV. 


Of Fountains, Hydriatzques, Machinech, and other 
Experiments upon Water or other Liquor. 


IT. 


Fir(# how to make Water at the Foot of a Mountain 
20 {_ to the Top of it, and ſo to —_— on the 
other fide. 


T O do this there muſt be a Pipe of Lead, which . 
may come from the Fountain A, to the top 
of the Mountain Bz and (oto deſcend on the o- 
ther fide, a little lower than the Fountain, as at 
C, then make a hole in the Pipe, at the top of the 


- Mountain, as at B, 


and ſtop the end of 
the Pipe at AandC ; 
and fill this Pipe at 


cloſe it very carctully 

again at B, that no. 
Airgetin: then un- : 
ſtop the end at 4, 
andatC; then will 
the Water perpetually run up the Hill, and de- 
{cend on the other fide, which is an invention of 
great conſequence to furniſh Villages that want 

Watcr. \ | 


2. Secandly, , 
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Secondly, How to know what Wine or other Liquor 
therein a Veſfel, without opening the Bung. 
hole, and without making any other hole than thit 

by which it r#15 out at the top. 


N this Problem there is nothing but to take a 
bowed Pipe of Glaſs, and put it into the fau- 
cets hole, and ſtopping it cloſe about : for then 
you ſhall ſee the Wine or Liquor to afcend in this 
Pipe, until it be Juſt even with the Liquor in the 
Veſſel: by which a man may fill che Veſſel, or 
put moxe into it: and ſo if need were, one may 
empty one Veſſel into another, without opening 
the Bung-hole, | 


3s 


Thirdly, How it it that it is ſaid that a Veſſel boldi 
more Water, being placed at the foot of a Monn- 
tain, than ſtanding upon the top of it ? 


x =. is a thing moſi certain, becauſe that wa- 

ter and all other Liquor diſpoſeth it ſelf 
ſpherically about the Centre of the Earth 3 and 
by how much the Veſſel is nearer the Centre, by 
ſo much the more the ſurface of the Water makes 
a lefler ſphere, and therctore every part more 
gibbous ox ſwelling than the like part in a greater 


ſphere? 
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ſphere : and therefore when the ſame Veſlel is 
farther from the Centre of the Earth, the ſur- 
face of the water makes a greater ſphere, and 
therefore leſs gibbous or ſwelling over the Veſſel 2 
from whence it is evident that a Veſſel near the 
Centre of the Earth holds more Water than that 
which is farther remote fromit;z and fo conſe- 
quently a Veſſel placed at the bottom of the 
Mountain holds more Water, than bcing placed 
on the top of the Mountain. IW 
Firſt, Therefore one may conclude, that one 
and the ſame Veſſel 
will always hold 
more, by how much 
it is nearer the Cen= 
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Secondly, If a' 
Veſſel be very near | 
the Centre of the [LEP 
Earth, there will be | ©: + OO WPmW 
more Water above 
the brims of it, than 
there is within the 
Veſſel. EO 2 

Thirdly, a Veſſel full of Water coming to.the 
Centre will ſpherically increaſe, and by litcle and 
little leave the Veſſel; and paſſing the Centre, the 


_ Veſſel will be all cmptied. 


Fourthly, One cannot carry a Pail of Water 
from a low place to a higher, but it will moreand 
more run ont and over 3 becauſe that in aſcend- 
ing it lies morclevel, but deſcending it ſwells, 
and becomes more gibboxs. 

4 Fourtbly, 


'Fottrthly, To conduti Water from the top of our 
Mountain. f0 the top of axothe To 
h A S admit on the top of a Mountain there isa 
£3 Spring, and at the top of the other Moun: 
tain there are Inhabitants which want Water ; 
Now to make a Bridge from one Mountain to 
another, were difficult, and too great a charge; 
by way of Pipes itis caſic, and of no great price: 
for if at the Spring on the top of. the Mountain 
be placed a Pipe to deſcend into the Valley, and 
aſcend to the other Mountain, the Water will 
run naturally, and continually, provided that the 
Spring be ſomewhat higher than the paſſage of 
the Water at the Inhabitants. 


$* 


Fifibly, Of a fine Fountain which ſpouts Witt 
zery bigb, and with great volence, by turning of 


a Cocke 


Br there be a Veſſel as A B, made cloſe in all 
his parts, in the middle of which let CD 
be a Pipe open at Dnear the bottom, and then 
with a Squirt ſquirt in the Water at C, ſtopped 
above by the Cock or Faucet C, with as great 
violence as poſſible you can 3 and turn the Cock 
1mMme- 
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immediately. Now 
thete being an indif- 
ferent quantity of 
Water and'Airin the 
Veſſel, the Water 
keeps it felf in the 
bottom, and the Air 
which was greatly 
preſſed , [ſeeks for 
more place, that turning the Cock, the Water 
ifſfueth forth at the Pipe, and flies very high, and 
that eſpecially if the Veſſel be a little heated. Some 
make uſe of this for an Ewer to waſh hands with- 
all, and therefore putting a moveable Pipe above 
C, ſuch as the Figure ſheweth : which the Water 
will cauſe to turn very quick, pleaſurable to bez 
hold: 


by 


"T"__ Of Archimedes's Screw, which makes 
IWater aſcend by deſcending. 


His is nothing elfe but a Cylinder, about 
the which isa Pipe ia form of a Screw;and 


when one turns it, the Water deſcends always 


n reſped of the Pipe : for it pafſeth from one - 
part which is higher to that which is lower, and 
at the end of the Engine the Water is found 
higher than it was at the Spring. This great En- 
gincer, admirable in all Mathematical Arts, in- 
vented this Inſtrument to waſh King Hieroies 

Q great 


arear Vcſſck,as ſome 
| Authors (ay, alſo to 
, | Water the fields of 
bo.I-! Egypt, as Diodoryy 
| Þ | witneffeth: andCars 
4 2» danus reporteth that 
\ @ Citizen of Mzlay 

having made the like 
| Engine, thinking; 
himſelf co be the firſt Inventer, conceived (uch 
exceeding joy, that he became mad, Fol. 2. 
. Again, A thing,may aſcend by deſcending;-if 


or revolutions the laſt being always leſſer than 
the firſt, yet higher than the Plain ſuppoſed : It 
is moli certain that then putting a Ball into it, and 
' turning the ſpiral Line fo, that the firſt circula« 
tion may be perpendicular, or touch always the 
ſuppoſed Plain, the Ball ſhall in deſcending con- 
tinually aſcend, until at latt it come to the high- 
eſt part of the ſpiral Line, and {ofall out. And 
here eſpecially may be noted, That a moving Bo- 
dy, as Water, ora Bullet, or fuch-like, will tie- 
ver aſcend, if the Helical Revolution of the Screw 
be not inclining to the Horizon: ſo that accord- 
ing to this Inclination the Ball or Liquor may de- 
ſeand always by a continual motion and revolus 
tion; And this Experiment may be more uſctul 
naturally made with a Thread of Iron or Latine, 
turned or bowed: Hclically about a Cylinder, 
with ſome diſtin&ion of diftances between the 
Helices, for then having drawn out the Cylinden,. 
or having hung or tied fome weightat it, in = 
ort 
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a ſpiral Line be made, having many circulations! 
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fort that the Water may eaſily drop if one lift up 
the aid Thread : theſe HelicF or Revolutions 
notwithſtanding will remain inclining to the 
Horizon, and then turning it about forward, the 
laid weight will aſcend 3 but backward, it will 
deſcend. Now if the Revolutions bealike, and 
of equality amongſt themſelves, and the whirl- 
ing or turning motion be quick, the fight will be 
ſo deceived, that producing the action it will 
ſem to the ignorant no lefs than a Miracle. = 


$eventhly, Of another fine Forntain of Pleaſure. 


"His 1is an Engine which hath two Wheels 
'with Cogges or Teeth, as A B, which are 
placed within an Oval C D, in fuch ſort, that the 
Teeth of the one may enter into the Notches of 
the other ; but ſo juſt,that neither Air nor Water 
tay enter into the Oval Coffer, either by the 
middle, or by the ſides, for the Wheel muſt joyn 
ſo near to the f{ides of the Coffer; that there be no 
vacuity : To this there is an Axletree with a han 
dle to each Wheel, mal > 
fo that they may be » :- 
turned, and A being . ;? 
turned, that turneth | 
the other Wheel that ' ==niias; 
Isoppolite: by which [ZZ WZ 
motion the air that Fe 
1sin E, and the wa- 
ter that is carricd by 


the hollow of the Wheels of each fide, by conti- 
nual motion, is c&nſtrained to mount and flie out 
by the Funnel F. Now to make the Water run 
what way one would have it, there may be ap- 
plied upon the top of the Pipe F, two other 
, Moveable Pipes inſerted one within another 3 as 
the Figure ſheweth. But here note that there 
may acrue ſome inconveniency in this. Machine, 
ſeeing that by quick turning the Cogs or Tecth 


of the Wheels running one againſt another, may 


near break them, and fo give way to the Air to 
enter in, which being violently incloſed will e- 
ſcape to occupy the place of the Water, whole 
weight makes i ſo quick : howſoever, if this Ma- 


chine be curiouſly made asan able Workman may | 


ealily do, it is a moſt {overaign Engine, to calt 
Water high and far off for to quench hires. And 
tohave it to rain to a piace afſigned,accommodate 
a Socket having a Pipeat the middle, which may 
point towards the place, being ſet at the top there- 
of, and ſo having great diſcretion in turning the 
Axis of the Wheel, it may work exceeding well 
and continue long. 


8. 
Eigbtly, Of a fine Watering-Pot for Gardens. 


His may be made in form of a Bottle, ac- 
cording to the laſt figure, or ſuch-like, ha- 
ving at the bottom many ſmall holes, and at the 


neck of it another hole ſomewhat greater thay 
tnow 
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thoſe at the bottom, .which hole at the top you 
muſt unſtop when you would hll this Watering- 
Pot, for then it is nothing but putting the lower 
end into a Pail of Water > for {o it will fall it (elf 


by degrees : and being full, put your Thumb.on 


the hole at the Neck to fiopit, for then may you 
carry it from place to place, and it will 
not-ſenſibly ran out 3 ſomething it will, and all 
in time, (if it were never (fo cloſe ſtopped) con- 
trary to the ancient Tenet in Philoſphy, That Air 
will not penetrate. 


g- 

Ninthly, How eafily to take Wine out of a Veſſel at 
the Bung-hole, without piercing of a hole in the 
Veſſel. | 


N this there is no need but to have a Cane or 
Pipe of Glaſs, or ſuch-like, one of the ends of 
which may be cloſed up almoſt, leaving ſome {mall 
hole at the end 3 for then if that end be ſer into 
the Vefzl at the Bung-hole, the whole Cane or' 
Pipe will be filled by little and little 3 and once 
being fall, ſtop the HD : 
other end which is 
without, and then 
pull out the Cane or Þ 7 i 
Pipe, fo will it be F> 
full of Wine, then ** 
opening a little the 
top above, you may 
hll a Glaſs or other 
Pot with it, for as the Wine ifſueth out, the air 
cometh into the Cane or Pipe: to fupply-vacuitys 
n: O 3 10. Tenthly, 


I Os 


Tentbly, How to meaſure trregular Bodies by belp of 
Water. - 


ny throw in the Body or Magnitude into a 

Veſſe], and keep that which floweth out over, 
ſaying it is always equal to the thing caſt into the 
Water : But it is more neater this*way, to pour 
Iitoa Veſſel ſuch a quantity of Water, which may 
be thought ſufficient to cover the Body or Mag- 
nitude, and make a mark how high the Waters 
In the Veſſel, then pour out all this Water into 
another Veſſel, and let the Body or Magnitude be 
placed into the firſt Veſſelz then pour in Water 
from the ſecond YVeſlel until it aſcend unto the 
former mark made in the firft Veſſel, fo the Wa- 
tcr which remains in the {ſecond Veſſel, is equal 
to the Body or Magnitude put into the Water; 
But here note that this is not exaf or free from 
error, yet nearer the Truth than any Geometri- 
cian can otherwiſe poſſibly meaſure 3 and theſe 
Bodies that are not ſo full of pores, are more tru- 
ly meaſured this way, than others are, 


il. 
To find the Weight of Water. 


Ecing that : 3525 part of an ounce weight, 

I makes a Cubical Inch of Water, and every 
pound - welght Haverdupoiz makes 27 co 
43:47} % 5 Fr 1 + __- Inch 
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Iaches, and , $ fere, and that-pGallons and ahalf 
Wine-meaſure makes a foot'iCubical, ic is eafie 
by inverſion, that knowing, the quantity of a 
Veſſel in Gallons to find his content in Cubical 
feet or weight : and that late famous Geometri- 
cian Maſter Brizs tound a Cubical Foot of Water 
to weigh near 62 pound weight Haverdupoiz. 
But the late Learned Simon Stevin found a Cubi- 
cal Foot of Water to weigh 65 pound ; which 
difference may ariſe from the inequality of Wa- 
terz for ſome Waters are more ponderous than 
others 3 and ſome difference may- be from che 
weight of a-pound, and the meaſure of a Foot. 
Thusthe weight and quantity of aſolid foot (et- 
led, it is cafie for Arithmeticians to give the con- 
tents of Veſſels or Bodies which contain [i- 


_ quids. 


I2s 
To find tbe Charge that a Veſſel may carry, as Ships, 
Boats, or ſuch-like. | 


His is generally conceived , that a Veſſel 
may carry as much weight as that Water 
weigheth which is equal unto the Veſlcl in big- 
neſs, in abating only the weight of the Veſſel : 
Welee that a Barrel of Wine or Water calt into 


the Water, will not-fink to the bottom, but ſwim 


catily; and if a Ship had not Iron and other pon- 
derofities in-it, it might{wim full of Water with- 
out Gnking: In the ſame manner if the Veſſel 
were loaden with-Lead, ſo much-ſhould the Wa- 
ESR O 4 =_ 


ter weigh ; Henceit is that Marinerscall Ships of 
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50000 Tuns, becauſe they may contain one or 
2000 Tun, and ſo conſequently carry as much. 


I3. 
How comes it that a Ship having ſafely ſailed in the 


vaſt Ocean', and being come into the Port or Har- 
bour, without any tempeſt will ſink down right 2 


| | Hecauſeof thisis, That a Veſſel may carry 
' & moreuponſome kind of Water than upon 
other; now the Water of the Sea is thicker and 
heavier than that-of Rivers, Wells, or Fountains 
therefore the loading of a Veſſel which is accoun- 
ted ſufficient in the Sea, becomes too great in the 
Harbour , or Sweet Water. Now ſome think 
that it is the depth of the Water that makes Vel- 
ſels more caſie to ſwim, but it is an abuſe : for if 
the loading of a Ship be no heavier than the Wa- 
ter that would occupy that place, the Ship ſhould 
as calily (wim upon that Water, as if it did {wim 
upon a thouſand fathom deep of Water 3: and if 
the Water be-no thicker than a leaf-of Paper, and 
weigheth but an ounce under a heavy body, it 
will ſupport it; as well as if the Water under it 
weighed ten thouſand pound weight : Hence it 
15, if there be a Veſſel capable of a little more 
 thana thouſand pound weight of Water , you 


may put into this Veſſel a piece of Wood which _ 


ſhall weigh a thouſand pound weight 3 (but ligh- 
ter in his kind than the like magnitude of W _ 
| ay or 


mark eons as. Yum. D.D<& — 
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for then-pouring in but a quart of Water, or a 
very little quantity of Water, the Wood will 
{wim on the top of it,- (provided that the Wood 
touch not the ſides of the Veſſel) which is a fine 
Experiment, and (cems admirable in the perfox- 
mance, | 


I 4 


How a grofi Body of Metal may ſwim upax the 
Waiter. | 


T- His is done by extending the Metal into a 
thin Plate, to make it hollow in form of 
a Veſſel; ſo that the greatneſs of the Veſſel which 
the air with it containeth, be equal to the magni- 
tude of the Water, which weighs as much as it, 
for all Bodies may ſwim without ſinking, if they 
occupy the place of Water equal in weight unto 
them, as if it weighed 12 pound, 1t mult have the 
place of 12 pound of Water : Hence it is that 
we {ec floating upon the Water great Veſſels of 
Copper or Braſs, when they are holiow in farm 
of a Caldron. And how can it be otherwiſe con- 
ceived of Iſlands in the Sea, that ſwim and float ? 
Is it not that they are hollow and ſome part like 
unto a Boat, or that their Earth is very light and 
lpongeous, or having. many Concavities in the 
Body of it, or much Wood within it. 

And jt -would be a pretty propoſition to 
lhew how much every kind of Metal ſhould 
be inlarged to make it {ſwim upon the Water : 
: | which 
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which doth depend upon the proportion that js 
between the weight of the Water 'and each Me. 
tal. Now the proportion that is between Metals 
and Water of equal magnitude, according tg 
ſome Authors, is as followeth : 


F- 


GOLD 187% 

A magnitude of 10 pound | LEAD I 16% 
weight of Water will | SILVER 104 
requirefor the like mag- | COPPER 91 


nitude of IRON 8x 
CIINNE 75 


From which is inferred, That to make a piece 
of Copper of 10 pound weight to (wim, it mult 
be made fo hollow that it may hold 9 times that 
weight of Water, and ſomewhat more, that is 
to ſay 91 pound : Seeing that Copper and VVa. 
ter of like magnitudes in their ponderofities, arc 
as before, as 10to gs | | 


'I'5. 
How to weigh the lightneſi of the Air. 


Lacea Ballance of wood turned upſide down 
into the water, that ſo it may-{wim, then let 
water be incloſed within ſome body, as within a 
Bladder or ſuch-like , and ſappole that ſach a 
quantity of Air ſhould weigh one pound, place 
it under one of the Ballances, and place under 
the other as much weight of lightneſs as may 


counter-ballance and keep the other Ballance that 
| it 


» 


na 8. 


which 1s Cylindri- 


it riſe not out of the water: by which you ſhall 
ſee how much the lightneſs is. 

But without any þ 
Ballance do this ; 
Take a Cubical hol- 
low Veſſel. or that | 


'Y. 
"1 


p*CES 


ett 


cal, which may ſwim 
on the water, and as 
it Gnketh by placing == 
of weights upon it, - "FEY 
mark how much, torthen if you would examine 
the weight of any body, you have nothing to do 
but to put it into this Veſſel, and mark how deep 
it {inks ; for ſo many pound: it weighs as the 
weights put in do make it fo to fink. | 


16. 


A Body being given, to mark it about, £14 few how 
much of it will fink in the Water, or ſwim above 
the Vater. 


T His is done by knowing the weight of the 

Body which is given, and the quantity of 
Water, which weighs as much as that body 3 for 
then certainly it will fink ſodeep, until jt occu- 
Pieth the place of that quantity of Water. 


T7» To 
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I7. 


To find how much ſeveral Metals or other Badies dy 
 weighleſs in the Water than inthe Airs 


Ake a Ballance, and weigh (as for example) 
- 9 pound of Gold, Silver, Lead, or Stone,in 
the Air, ſo it hang in equilibrio 3 then coming to 
the Water, take the ſame quantity of Gold, vil- 
ver, Lead or Stane, and let it (ſoftly down into it, 
and you ſhall ſee that you ſhall need a leſs Coun- 
terpoiſe in the other Ballance to counter-ballance 
It: Wherefore all Solids 6r Bodies weigh lels in 
the Water than in the Air, aud (o much the leſs it 
will be, by how much the Water is groſs and 
thick becauſe the weight finds a greater reliftance, 
and therefore the Water ſupports more than Air; 
and further, becauſe the Water by the ponderolity 
3s difpleaſed,and ſo ſtrives to be there again, prel- 
ſing to it, by reaſon of the other Waters that are 
about it, according to the proportion of his 
weight. Archimedes demonſirateth, that all B>- 
dies weigh le(s in the VVater (or in like Liquor) 
by how much they occupy place : and if the VVa- 
ter weigha pound weight, the magnitude in the 
VVater ſhall weigh a pound leſs than in the Air. 
Now by knowing the proportion of Water 
and Metals, it is found that Gold loſeth in the 
' Water the 19 part of his weight, Copper the 9 
part, Quickkilver the 15 part, Lead the 12 part, 
Silver the 10 part, Iron the 8 part, Tin the 7 pu 
an 
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Ind a little more : wherefore in material and ah« 
ſolute weight, Gold in reſpeR of the Water that 
it occupieth weigheth 18 and 4 times heavier 
than the like quantity of Water, that is, as 18% 
to the Quickſilver I5 times, Lead 11 and +, Sil- 
ver 10and ;, Copper 9 and +,, Iron 8 and=, 
and Tin 8 and 4. Contrarily in reſpec of great- 
nels, if the Water be as heavy as the Gold, then 
3s the Water almoſt 19 times greater than the 
magnitude of the Gold, and fo you may judge of 
the reſt. 


18. 


How + it that a Ballance having like weight i# each 
Scale, and hanging in #quilibrio 3x the Air, be= 
ing placed in another place, (without removing 
any weight) it ſhall ceaſe to hang in #quilibrio 
ſenſibly, yea by a great difference of weight ? 


5 Ly is eaſic to be reſolved by conſidering dif- 
ferent Metals, which though they weigh 
equal in the Air, yet in the Water there wall 
be an apparent difference 3 as ſuppoſe fo that 
in the Scale of each Ballance be placed eighteen 
pound weight of ſeveral Metals, the one Gold, 
and the other Copper, which being in equilibris 
in the Air, placed in the Water will not hang 
fo, becauſe that the Gold loſeth near the cigh- 
teenth part of his weight, which 15 about one 
pound, and the Copper loſeth but his ninth part, 
which is two pound ; wherctore the Gold in the 
water 


water weigheth' but 17 pound; and the Copper 


16pound, which is a Gifference moſt ſenfible to 


confirm that point. 


19. 


To ſoew what Waters are beavier one thay another, 
| 8ud how much. 


Pic have an eſpecial reſpect unto this, 

judging that water which 1s lighteſt is moſt 
healthfal = medicinal for the Body, and Sea- 
men know that the heaviett waters do bear moſt, 
And it ts known which water is heavieſt thus ; 
Take a piece of Wax; and faſten Lead unto it, 
or ſome ſuch-like thing, that it may but preciſely 
ſwim, for then it is equal to the like magnitude of 
water, then put it into another Veſſel which hath 
contrary water, and if it fink, then is that water 
lighter than theother : But if it ſinknot ſo deep, 
then it argueth the water to-be heavier or more 
grofſer than the firft water 3 or one may take a 
piece of Wood, and mark the quantity of fink 
ing of it into ſeveral waters, by which you may 
judge which is lighteſt or heavieſt, for in that 
 whichit finks moſt, that is infallibly the wy 
and ſo contrarily. 
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How to make a pound of Water weigh as much as 
10, 20, 3O, or I0O pound of Lead nay as much. 
a5 1000 or IO0OO pound weight. 


His Propofitien ſeems very impoſlible, yet 
Water imclofed in a Veſſel, being confirain- 
& to dilate it ſelf, doth weigh fo much as though 
there were in the concavity of it a ſolid body of 
Watcr. 
| There are many ways to experiment this Pro- 
polition, but to veritic it, it may be ſufficient to 
produce two excellent ones onely; which had 
they not been really acted, little credit might have 
been given unto it. | 
The firſt way is thus: Take a Magnitude which 
takes up as much place as 106 or 1000 pound of 
Water, and ſuppoſe that it were tied to ſome= 
thing that it may hang in the Air then make @ 
Ballance that one of the Scales may 1nviron it, yet 


o that it touclyrivt, the ſides of.it; but leave ſpace 


enough for one pound of Water: Then having 
placed 100 pound weight mm the other Scale, 
throw in the Water about the Magnitude, ſo'that 
one pound of. Water ſhall weigh down the 10G 
pound in the other Ballance. | 
'Fhe ſecond way is yet more admirable : Take 
+common Ballance that is capable to receive 10 
or 20 pound of Water, then-put into it a miagrtl» 
tude which may take up the place of 9 0r 19 pound 
| oi 


S,> % # d - , 
: - 


of water,which muſt 
3 be hung at ſomeTIron 
UV or dSeam which is 
i - placed in awallz G6 
2, that ic hang quiet ; 
EF. (now 1t is not mate. 
"Kp\ rial whether the 
--= magnitude be hol- 
| low or maſſe )fſo that 
it touch not theBalance in which it is put, for then 
having put the Lead or Weight into the other 
Ballance, pour ina pound of Water into the Bal- 
lance where the Magnitude 1s, and you ſhall ſee 
that this one pound of Water ſhall counterpoil: 
the 100r 20 pound of Lead which is ſet 1n the 
other Ballance, 


<a 


—_— 


PROBLEM LXXXVL 
Of ſundry Queſtions in A R ITHMETICK. 
Aad firſt of the Number of Sands. 


T may be ſaid incontinent, that to undertake 
this were impoſſible, either to number the 
Sands of Lybia, or the Sands of the Sea 3 andit 
was this that the Poets ſung, and that vvhich the 
Vulgar believes; nay, that vvhich long ago cer- 
tain Philoſophers to Gelox. King of Sicily repor- 
ted, that the grainsof Sand vvere innumerable, 


But I anſyyer vyvith Archimedes, that not onely 
one 
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one may number thoſe which are at the border, 
and about the Sea, but thoſe which are able 
co fill the whole. world, it there were nothing elle 
but Sand, and the grains of Sands admitted to be 
ſo (mall, that 10 may make but one grain of Pop- 
py : for at the end of the account there need not 
to exprels them but this number 30840979456, 
and 35 Cyphers at the end of it. Clavins and 
Archimedes make it ſomewhat more, becaule they 
make a greater Firmament than Ticho Brahe doth 3 
and it they augment the Univerſe, it is caſte for 
us to augment the number, and declare affuredly 
how many grains of Sand there are requiſite to 
tt1l another World, in compariſon that our vilible 
World were but as one grain of Sand, an atom, 
or a point 3 for there is nothing to do but to 
multiply the number by it felt , which will 
amount to 90 places, whereof twenty are theſe : 
95143798134910955936, and 70 Cyphers at 
the end of it, which amounts to a molt prodi- 
gious number, and is cafily ſupputated: for ſup 
poling that a grain of Poppy doth contain 10 
grains of Sand, there is nothing but to compare 
that little bowl of agrain of Poppy, with a bowl 
of an inch or of a foot, and that to be compa» 
red with that of the Earth, and then that of the 
Earth with that of the Firmament, and fo of the 
reſt, 


2. 


Divers Metals being melted together in one body, to 
find the mixture of them. 


"F was a notable Invention of Archimedes, 
4 related by Vitruvius in his ArchiteGure, 
where he reporteth that the Goldſmith which 
King Hiero imployed for the making of the Gol- 
den Crown which was to be dedicated to the 
Gods, had ſtolen part of it, and mixed Silver in 
the placeof it : The King ſuſpicious of the work 
propoſed it to Archimedes, it by Art he coulddif. 
cover without breaking of the Crown, it there 
had been made mixture of any other Metal with 
the Gold: The way which he found out wasby 
bathing himſelf 3 for as he entred into the Veſſel 
of Water ( in which he bathed himlclt ) fo the 
Water aſcended or flew out overitz and as he 
pulled out his Body, the Watcr deſcended: from 
which he gathered that if a Bowl of pure Gold, 
SUver, or other Metal, were caſt into a Veſſel of 
Water, the Water proportionally, according to 
the thing caſt in, would aſcend and ſo by way 
of Arithmetick the Queſtion lay open to be re- 
ſolved : who being ſo intenſively taken with the 
invention, leaps out of the Bath all naked, cry- 
ing as a man tranſported, T have found , T bave 
found, and ſo diſcovered it. 

Now ſome fay that he took two Maſſes, the 
one of pure Gold, and the other of pure Silver; 
each equal to the weight of the Crown,and there- 


fore unequal in magnitude or greatneſs 3 and then 
knowing 
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knowing the ſeveral quantities of water which 
was anſ{werable to the Crown, and the ſeveral 
Maſſes, he ſubtilly colleGted, that if the Crown 
occupied more place within the water than the 
Maſs of Gold did, it appeared that there was 
Silver or other Metal melted with it. Now by 
the Rule of Poſition, Suppoſe that each of the 
three Maſſes weighed 18 pound apiece, and that 
the Maſs of Gold did occupy the place of one 
pound of water, that of Silver a pound and a half, 
and the Crown one pound and a quarter onely : 
Then thus he might operate: The Maſs of Sil- 
ver which weighed 18 pounds, caſt into the Wa= 
ter, did caft out half a pound of water more than 
the Maſs. ot Gold which weighed 18 pound ; and 
the Crown which weighed alſo 18 pound, being 
pat into a Veſſel full of water, threw out more 
water than the Maſs of Gold by a quarter of a 
pound, (becauſe of mixt Mctal which was in it) 
therefore by the Rule of Proportion, Tf half a 


- pound of water (the Exceſs) be anſwerable to 18 


pound of Silver, one quarter of a pound of Ex- 
ceſs ſhall be anſwerable to 9 pound of Silver, and 

ſo much was mixed in the Crown. | 
Some judge the way to be more facil by weigh- 
ing tne Crown firſt in the air, then inthe water 
inthe air it weighed 18 pound,and if it were pure 
Gold,in the water it would weigh but 17 pound 3 
it 1t were Copper it would weigh but 16 pound 
but becauſe we will ſuppoſe that Gold and Cop- 
per 15 mixed together, it will weigh Teſs than 17 
pound, yet more than 16 pound, and that accor- 
ding to the proportion mixed : let it then be ſup- 
F 2 poſed 


poſed that it weighed in'the water 16 pound and 
3 quarters, then might one ſay by proportion, If 
- thedifference of one pound of. loſs (which is be« 
tween x6and 17) be anſwerable to 18 pound, to 
what ſhall one quarter of difference be anſwer. 
able to, which 15 between 17 and 16+, and it 
will be 4 pound and a half, and ſo much Copper 
was mixed with the Gold. 

Many men have delivered fundry ways to re- 
folve this propoſition, fince Archimedes inven- 
tion, and it were tedious to relate the diverſi- 
L1ES, | 
Baptiſta Benedifius, amongſt his Arithmetical 
Theorems, delivers his way thus : if a Maſs of 
Gold of equal bigneſs to the Crown, did weigh 
20 pound, and another of Silver, ata capacity or 

bigneſs at pleaſure, as ſuppoſe did weigh 12 

pound , the Crown or the mixt body would 

weigh more than the Silver, and leſſer than the 

Gold : Suppoſe it weighed 16 pound, which is, 

Pound leſs than the Gold by 8 pound 3 then one 

may (ay, If $ pound of difference come from 12 
pound of Silver, from whence comes 4 pound, 

which wlll be 6 pound, and {ſo much Silver was 


mixed 10 it, &c. 
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. Three men bought a quantity of Wine, each paid alike, 

t and each was to have alike, it happened at the 

r laſt partition that there were 21 Barrels, of which 
7 were full,7 were half ſull, and 7 empty, how muſt 

- they ſhare the Wine and Veſſels, that each have as 

- many Veſſels one as anoth:r, and as much IWine 

- one as another ? 


1 2 His may be anſwered two ways as followeth, 

and theſe numbers, 2, z, 3, or 3, 3, 1, may 
h | ſerve for.dire&ton, and lignities that the tft per- 
Ir ſon ought to have 3 Barrels full and as many emp- 
2 ty ones, and-gne which is half full ; fo he ſhall 
d | have 7 Veſſels, and 3 Barrels and an half of Li- 
e F .quor; arid one of the other ſhall in like manner 
4 have as much » ſothere will remain for the third 
ie man 1 Barrel full, 5 which are half full, and x 
2' cmpty, and ſo every one ſhall have alike both in 
d, | Veſſelsand Wine. And generally to anfwer ſuch 
a | Queſtions, divide the number ot Veſlcls by che 
number of perſons, and it the Quotient be not 
an intixe number, the Queſtion is impoſhble 3 but 
when it isan intire number, there muſt be made 
as many patts as there are 3 perſons, ſeeing that 
each part js leſs than the halt of the faid Quoti- 
ent: as dividing 21 by 3 there comes 7 tor the 
-Quotient, which may be parted in theſe 3 parts, 
2,2,3, 0r 3,3, 1, eachof which being leis than 


ree 


—y 


half of 7. 


P 3 4. There 
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4.» 
There is a Ladder which flands upright againſt a 
Wall of 10 foot high, the foot of it #s pulled out 6 
foot fromthe Wall upon the Pavement : How much 
bath the top of the Ladder deſcended ? 


— He anſwer is, 2 foot : for by Pythagoras Rule 
; + 3 the ſquare of D B, the Hypotbennſal is cqual 


ER to the {quare of D 4 
"A: 4,,, © 6,and AB1o. Now 
| - v ? .itDAbes foot, and 


t. "Y AB 1o foot, the 
ſquares are 36, and 
oY T00,which 36 taken 
©. 1 from 100, reſts 64, 
n: Whoſeroot-quadrate 

"= _ 158,fothe foot ofthe 
Ladder being now at D,the top will be at C, two 
foot lower than it was when it was at B. . 


— —  — a 


FROBLEM LXXXVII. 


Witty Smits or Debates between Caius aud Sempro- 
ns, von the form of Figures, which Geome- 
tricians call operimeter, or equal in circuit or 


compaſs. 


Arvel not at it, if I make the Mathema- 

ticks take place at the Bar, and if I {et 

forth here Bartolexs, who witnefſeth of _ 
bt OT : JETT " that. 


_ 


OY © 
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_ that being then an ancient Doctor in the Law, 
| he himſelf took upon him to learn the Elements 
and Principles of Geometry, by which he might 


{{t forth certain Laws touching the divitions of 
Fields, Waters, Iſlands, and orher incident pla- 
cs: Now this ſhall be to ſhew in paſſing by, that 
theſe Sciences are profitable and bchovetul for 
Judges, Counlcllors, or ſuch, to explain many 
things which fall out in Laws, to avoid ambigui- 
ties, contentions, and ſuits often. 


The fir(k Incident. 
Ihg had a Ficld which was direly {quare, + 


having 24. meaſures in circuit, that was 6 
on each ſide; Semproxius defiring to fit himfe)t, 
prayed Cazzs to change withfiim tor a ficld which 
ſhould be equivalent '% &_ Y: 
unto his,and the bar- FE Al | 
gain being conclu- 
ded, he gave him for -Þ 
Counter - change a *M,..” "Wy 
piece of Ground | 
which had juſt as a GE : 
much in circuit as + » Q 
his had, but it was 
not ſquare, yet Quadrangulai and Refjangled, 
having 9 meaſures in length for cach of the two 
longeſt tides, and 3 in breadth for cach ſhorter 
fide; Now Caius which was not the moſt ſubtil- 
leſt nor wilſeſt in the world, accepted his bargain 
at the firſt, but afterwards having conferred with 
a Land-meaſuxes and Mathematician, found = 
P 4 £ 
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he was over-reached in his bargain, and that his 
Field contained 36 ſquare mea(ures,and the other 
Field had but 27 meaſures, ( a thing eahe to be 
known by multiplying the kngth by the breadth) 
Sempronius conteſted with him in ſuit of Law, 
and argued that Figures which have equal Peri- 
meter, or Circuit, are equal amongſt themſelves : 
My Field, faith he, hath equal circuit with yours, 
therefore it is equal unto it in quantity. Now 
this was ſufficient to delude a Judge which was 
Ignorant in Geometrical Proportions, but a Ma- 
thematician will eatily declare the deceit, being 
aſſured that fgures which are Tſoperemiter, or &- 
qual incircuit, have not always equal capacity or 
quantity : ſecing that with the ſame circuit there - 
may be infinite hgures made, which ſhall be more 
and more capable, by how much they have more 
Angles, cqual ſides, and approach nearer unto a , 
Circle, (which 15 the moſt capableſt Figure of all) 
Þecaule that all his parts are extended one from 
another, and from the middle or centreas much 
as may be: ſo weſce by an infallible Rule of Ex- 
perience, that a Square is more capable of quan- 
tity, than a Triangle of the ſame circuit, and a 
Pentagone more than a Square, and lo of others, 
ſo that they be regular Figures that have their 
fides equal z otherwiſe there might be that a re- 
gular Triangle having 24 meaſures in circuit, 
might have more capacity than a rectangled Pa- 
ralcllogram, which had allo 2 4 meaſures of. cir- 
cuit, as if it were 11 1n length, and 11in breadth, 
the circuit is ſtill 24, yet the quantity is but 115 
and if it had 6 every way, it gives the ſame 

LON ny Pert- 
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Perimeter, viz. 24, but aquantity of 36, as be» 
| fore. 


The Second Tacident. 


I _ having borrowed of Caixs a Sack of , 
Corn, which was 6 foot high, and 2 foot 
broad, and when there was queſtion made to re- 
pay it, Sempronius gave Caius back two Sacks full 
of Corn which had each of them 6 foot high,and 
I foot broad : who believed that it the Sacks were 
full, he was repaid 3 and it ſeems to have an ap- 
pearance of truth, barely looked on. Bur it is 
moſt evident in demonſtration, that the: 2 Sacks 
of Corn paid by Sempronius to Catims, is but halt 
of that one Sack which he lewt him: for a Cy- 
linder or Sack having one foot of diameter and 6 
toot of length, is but the tourth parte of another 
Cylinder, whole length 1s 6 foot, and his diame« 
ter is 2 foot ; therefore two of the leſter Cylin- 
ders or Sacks is but halt of the greater and fo 
Caius was deccived 1n halt his Corn. 


| The Third Tncident. 


wo one from a common Fountain of a City . 
bath a Pipe of Water of an inch diameter 3 
to have it more commodtous he hath leave to take 
as much more water 3 whercupon he gives 
order that a Pipe be made of rwo inches dia- 
meter. Now you will fay prcſcntly, that itis 
reaſon to be fo big, to have Juſt twice as 
niuch 
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much water as he had before : but if the Magi: 
ftrate of the City underſtood Geometrical Pro- 
portions, he would ſoon cauſe it to be amended, 
and ſhew that he hath not onely taken twice as 
——_ much water as he 
| had before, but four 

times as much: for a 
. circular hole which 

| 15 twoinches diame- 

ter, 15 four times 

greater than that of 

S, One inch, and there. 

rv anww fore Will caſt out 

four times as much water as that of one 1nch, and 
{o the deceit is double alſo in this. 

Moreover, it there were a heap of Corn of 
20 foot every way, which was borrowed to be 
paid next year: the party having his Corn in 
heaps of 12 foot every way, and of 10 foot eve- 
ry way, proffers him 4 heaps of the greater, or7 
heaps of the leſſer, for his own heap of 20 every 
way, which was lent : Here it ſeems that the 
proffer 1s fair, nay with advantage, yet the los 
would be near 1000 foot. Infinite of ſuch cau- 
ſes do ariſe from Geometrical Figures , which 
areable to deceive a Judge or Magiſtrate , which 
15 not ſomewhat ſeen in Mathematical Documents. 
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PROBLEM LXXXVIII 


Containing ſundry Dueſtions in matter of Coſma= 


grapby. 

Ht It may be demanded where is the mid- 
4 dle of the World ? I ſpeak not here Mathe- 
matically, but as the vulgar People, who ask, 
Whereis the middle of the World ? In this (ence 
to ſpeak abſolutely there is no point which may 
be (aid to be the middle of the (urfacesfor the mid-_ 
dlc of a Globe 1s every where : notwithſtanding 
the Holy Scriptures (peak reſpeQively, and make 
mention of the middle of the Earth, and theIn- 
terpreters apply it to the City of Feruſalem, pla- 
ced in the middle of Paleſtiza, and the habitable 
world, thatin effe& taking a Map of the World, 
and placing one foot of the Compaſſes upon Fe>- 
ruſalem, and extending, the other foot to the ex- 
tremity of Europe, Aſia, and Africa, you ſhall (ce 
that the City of Ferufalem is as a Centre to that 
Circle. 


2o 


How much is the depth of the Earth, the beight 
' of the Heavens, aud the compaſs of the World ? 


Rom the ſurface of the Earth unto the Centre 
& according to ancient traditions,is 34.36 miles, 
lo the whole thickneſs is 6872 miles, of which 
p: | | | the 
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the whole compaſs or circuit of the Earth is 
21600 miles. 

From the Centre of the Earth to the Moon 
there is near 56 Semidiameters of the Earth, 
which is about 192416 miles : unto the Sun 
there is 114.2 Semidiameters of the Earth, that is 
in miles 39249125 from the ſtarry firmament 
to the Centre of the Earth there is 1 4000 Semidi. 
ameters, that is, 48184000 miles, according to 
the opinion and obſervation of that learned 7j- 
cho Brahe. 

From theſe meaſures one may collect by Arith- 
metical ſupputations, many pleaſant propoſitions 
in this manner : 

Firſt, If you imagine there were a hole through 
the Earth, and that a Mill-tione ſhould be let fall 
down into this hole, and to move a mile in each 
minute of time, it would be more than two days 
and a half before it would' come to the Cen- 
tre, and being there it would hang in the 
Air. 

Secondly, If a man ſhould go every day 20 
miles, it would be three years wanting but a 
fortnight,before he could go once about the Earthz 
and if a Bird ſhould fly round about it in two 
days, then muſt the motion be 450 miles in an 
hour, | 

Thirdly, The Moon runs a greater compals 
each hour, than if in the ſame time ſhe ſhould 
run twice the Circumference of the whole 
Earth. 

Fourthly, Admit it be ſuppoſcd that one ſhould 


go twenty miles in aſcending towards the Hea- 
| vens 
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vens every day, he ſhould be above fifteen years, 
before he could attain to the Orb of the 
Moon. / 

Fifthly, The Sun makes a greater way in one 
day than the Moon doth in 20 days, becauſe that 
the Orb of the Suns Circumference is at the 
leaft twenty times greater than the Orb of the 
Moon. | _— 

Sixthly, If a Mill-one ſhould deſcend from 
the place of the Sun a thouſand miles every hour, 
which is above 15 miles in a minute, far beyond 
the proportion of motion) 1t would be above 
163 days before it would fall down. to the 
Earth 

Seventhly, The Sun in his proper Sphere 
moves more than ſeven thouſand five hundred 
and (ſeventy miles in one minute of time : now 
there is no Bullet of a Cannon, Arrow, Thun- 
derbolt, or Tempeſt of Wind that moves with 
luch quickneſs. 

Eighthly, It is of a far higher nature to con- 
ſider the exceeding and unmoveable quickneſs 
of the ſtarry tirmament, for a Star being in the 
Equator, (which is juſt between the Poles of 
the World) makes 12598666 miles in one hour, 
which is two hundred nine thonſand nine hun< 
dred and ſeventy four miles ini one minute of 
time: and if a Horſeman ſhould ride every day 
40 miles, he could not ride ſuch a compaſs in 
a Thouſand Years, as the Starry Firmament 
moves in one hour, which is more than if one 
ſhould move about the Earth a thouſand times in 
one hour, and quicker than poſſible thought 
Can 


can be imagined : and if a Star ſhould fly in the 
Airabout the Earth with ſuch a prodigious quick- 
neſs, it would burn and conſume all the World 
here below. Behold therefore how time paſſeth, 
and death haſtethon : This made Copernicus not 
unadviſedly to attribute this motion of Primum 
mobile to the Earth, and not to the ſtarry Firma- 
ment for it is beyond humane ſenſe to appre- 
hend or conceive the rapture and violence of that 
motion, being quicker than thought; and the 
Word of God teſtifieth that the Lord made all 
chings in Number, Meaſure, Weight, and Time. 


PI 
_ — 


PROBLEM XCIL 


To find the Biſſextile-Vear, the Dominical- Letter, 
and the Letters of the Month. 


So I23,0r 124, Or 125, Or 26, 0r 27,(which 
i5 the remainder of 1500, or 1600) be divi- 
ded by 4, which is the number of the Leap-year, 
and that which remains of the diviſion ſhews the 
Leap-year 5 as if one remain, it ſhews that it 1s 
the firſt year ſince the Biſſexril or Leap year 3 it 


two, it isthe ſecond year, ee. and if nothing re- 


main, then it is the Bifſextile or Leap-year : and 
the Quotient ſhews you how many Biſſextiles or 
Leap-years, there are contained in ſo many years 


Wo {] 
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To find the Circle of the Sun by the Fingers. 


Et 123, 24, 25, 26, or 27, be divided by 28, 
I (which is the Circle of the Sun, or whole re- 
volution of the Dominical Letters) and thac 
which remains is the number of Joynts which is 


to be accounted upon the Fingers, by F3lizs efto 


Dez, calum bouus accipe gratis ; and where the 
number ends , that Finger ſhzweth the year 
which is preſent, and the words of the Verſe ſhew 
the Dominical Letter. 


Example. 


Ivide 123 by 28 for the year ( and fo of o- 
D ther years) and the Quotient 1s 4, and there 
remaineth 11, for which you muſt account 11 
words: Filius efto Dez, exc. upon the Joynts, be- 
ginning from the firſt joynt of the Iydex, and you 
(hall have theanſwer. 

For the preſent to know the Domznical Letter 
for each month, account from Fanzary unto the 
month required, including Fanzary, and it there 
be 8,9,7, 015, you muſt begin upon the end of 
the Finger from the Thumb, and account, Adam 
degebat, Ec. as many words as there are months, 
tor then one ſhall have the Letter which begins 
the month ; then to know what day of the month 
It is, ſce how many times 7 is comprehended in 
the number of days, and take the reſt, ſuppoſe 4, 
account upon the firſt finger within and without 
by the joynts, unto the number of 4., which ends 
at 
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at the end of the Finger : from whence it ma 
be inferred that the day required was Wedneſday, 
Sunday being attributed to the firſt Joynt of the 
firſt Finger or Index: and ſo you have the pre- 
{ent year, the Dominical Letter, the Letter which 
begins the Month, and all the days of the Month, 


PROBLEM XCIIL 
To find the New and Full Mou in each Month. 


Dd to the Epact for the year the Month 

from March, then ſubtra@& that ſurplus 

from 3o, andthe reſt is the day of the Month 

that it will be New Moon, and addivg unto it 
I4, you ſhall have that Full Moon. 


Note. 


T Hat the Epa& is made always by adding 11 
unto Zo, and if it paſs 30, ſubtract 3o, 
and adde 11 to the remainder, and fo ad infi- 
nitum: as if the Epact were 12, add 11 to it, 
makes 23 for the Epa& next year, to which add 
11 makes 34, ſubtrad& 3o, reſts 4 the Epad for 
the year after; and 15 for the year following that, 
and 26 for the next, and 7 for the next, &c. 


PRO- 
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PROBLEM XCIV. 
To find the Latitude of a Countrey. 


Hoſe that dwell between the North-Poleand 
the Tropick of Cancer, have their Spring and 
Summer between the 10 of March and the 13 of 
September : and therefore in any day between that 
time, get the Suns diſtance by inſtrumental obfer- 
vation from the Zenith at noon, and add the de- 
clination of the Sun tor that day toit : So the Ag- 
oregate (heweth ſuch is the latitude orPoles height 
of that Countrey. Now the declination of the Sun 
for any day is found out by Tables calculated to 
that end : or Mechanically by the Globe,or by In- 
lirument it may be 1ndifferently had. Aad here 
note, that if the day be between the 13 of Septem- 
ber and the 10 of March,then the Suns declination 
tor that day muſi be taken out of the diſtance of 
the Sun'from the Zenith at noon : {ſo ſhall you 
have the Latitude, as before. 


PROBLEM XCV. 


Of the Climates of Countreys, and to find what Clis 
mate any Countrey is under, 


Wy ar as they are taken Geographically 
lignihie nothing elſe but when the length of 
the ngelt day of any place, is half an hour 


Q. lopge 
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longer or ſhorter than it is in another place, (and 
fo of the ſhorteſt day) and this account to begin 
from the Equinoctial Circle, ſceing all Coun- 
treys under it have the ſhorteſt and longeſt day 
that can be but 12 hours; But all other Coun- 
treys that are from the Equinoctial Circle cither 
towards the North or South of it unto the Poles 
themſclves, are faid to be in ſome one Climate or 
other 3 from the EquinoGtial to cither of the Poles 
Circles, (whichare in the Latitude of 66 deg. 30 
min.) between each of which Polar Circles and 
the Equinodctial Circle there is accounted 24. Cli- 
mates, which differ one from another by half an 
hours time : then from each Polar Circle toecach 
Pole there are reckoned 6 other Climates which 
differ one from anocher by a months time : ſo the 
whole Earth is divided into 60 Climates, 3o be- 
ing allotted to the Northern Hemiſphere, and 30 
to the Southern Hemiſphere. And here note, 
that though theſe Climats which are between the 
EquinoGtial and the Polar Circles are cqual one 
unto the other in reſpect of time, to wit, by half 
an hour ; yet the Latitude, breadth, or internal, 
contained between Climate and- Climate, 1s not 
equal : and by how much any Climate is farther 
from the EquinoRial than another Climate; by 
ſo much the leſſer is the internal between that 
Climate and the next : ſo thoſe that are nearcti 
the Equinodtial are largeſt, and thoſe which are 
fartheſt off moſt contracted : and to find what 
Climate any Country is under, ſubtract the length 
of an EquinoRial day, to wit, 12 hours,from the 


Icngth of the longeſt day of that Countrey, the 
| remain- 
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remainder being doubled ſhews the Climate : So - 
at London the longeſt day 1s near 16 hours and a 
half; 12 taken from it,there remains 4 hours and 
2 half; which doubled makes 9 half hours,that is, 
9 Climatesz fo Londoz is in the 9 Climate. 


PROBLEM XCVI. 


Of Longitude and Latitude of the Earth, and of 
the Stars. 


Ongitude of a Country or place, is an Arck 
2 of the ZX9quator contained between the Me- 
ridian of the Azorcs, and the Meridian of the 
place, and the greatcti Longitude that can be is 
360 degrees. 

Note, That the firſt Meridian may be taken at 
pleaſure upon the Terreſtrial Globe or Map, for 
that ſome of the ancient Aſtronomers would have 
it at Hercules Pillars, which is at the ſtraights at 
Gibraltar : Ptoloamy placed it at the Canary Iſlands, 
but now 1n theſe latter times it is held to be near 
the Azores. But why it was firft placed by Pzolo- 
my at the Cazary Iſlands, was, becauſe that in his 
time theſe Hands were the fartheſt Weſtern Parts 
of the World chat was then diſcovered. And why 
it retains his place now at St. Michaels near the 
Azores, is that becauſe of many accurate obſer- 
vations made of late by many expert Naviga- 


tors and Mathematicians, they have found the 


Needle there to have no variation, but to point 
North and South : that is, to each Pole of the 
Q 2 World: 


j 
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World : And why the Lohgitude from thence is 
accounted Eaſtward, is from the motion of the 
Sun Eaſiward, or that Ptolomy and others did 
hold it more convenient to begin from the We- 
ſtern part of the World, and ſo account the Lon- 
gitude Eaftward from Country to Country that 
was then known.till they came to the Eaſtern part 
of Afiazrather than to make a beginning upon that 
which was unknown : and having made up their 
accgunt of reckoning the Longitude from theWe- | 
ſtern part to the Eaſtern part of the world known, 
they ſuppoſed the xeit to be all Sea, which fince 
their deaths hath been found almoli to be ano» 
ther habitable World. 


To find the Longitude of a Conntrey- 


F it be upon the Globe, bring the Countrey to 
the Braſen Meridian, and whatſoever degree 
that Meridian cuts in the Equinoctial, that de- 
gree 1s the Longitude of that Place. It it be ina 
Map.,then mark what Meridian paſleth overit, fo 
have you the Longitude thereof it no Meridian 
paſs over it, then take a pair of Compaſſes, and 
- meaſure the diftance between the Place and the 
" next Meridian,and apply it to the divided Parallel 
or Zquator, {0 have you the Longitude required. 


\ Of the Latitude of Countreys. 


Atitude of a Countrey is the diſtance of a 
Countrey from the Equinoctial, or it is an 

Ark of the Meridian contained between the Zc- 
nith of the place and the Xquator, which is two- 


fold, viz. either North-Latitude, or —_ 
tude, 
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tade, cither of which extendeth from the Equi- 
noctial to either Pole ; fo the greatelt Latitude 
that can be is but go degrees. If any Northern 
Countrey have the Artick Circle vertical, which 
Is in the Latitudegpi@s gr. 3o m. the Sun will 
touch the Horizon in the North part thercot,and 
the longeſt day will 
be there then 24. | 
hours : It the Conn- 
trey have leſs Lati- 
tude than 66 gr 30 
m. the Sun will riſe 
and (et,butr it it have |; SB 2 
more Latitude than | Net” 
66 gr. ZOm, ifgwill = 
be viſible for many days. And it the Countrey be 
under the Pole, the Sun will make a circular mo- 
tion above the Earth,and be viſible for half a year: 
ſo under the Pole there will be but ane day aud 
one night in the whole year. 


To find the Latitude of Countreys. 


J* it be upon a Globe, bring the place to the Bra- 


ſen Meridian, and the number of degrecs 


which meeteth there- a 
with, -is the La- C7 FH 


titude of the place: tz F < 
Or with a pair of " E y 
Compaſſes take the 44 —_ 
diſtance between the al {JE 4 


Countrey and the E- 
quinoctial, which ap- 
plied unto the Equi- 


| | 
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no&ial will ſhew the Latitude of that Countrey, 
which 1s equal to the Poles height. If it be upon 
a Map, then mark what Parallel paſſeth over the 
Countrey, and where it crofſeth the Meridian, 
that ſhall be the Laticude: —m_ no Parallel! paſ- 
1cth over it, then take the diſtance between the 
place and the next Parallel, which applicd to the 
| divided Meridian from that Parallel will ſhew the 
Latitude of that place. 


To find the diſtance of places. 


F it be upon a Globe, then with a pair of Com- 

paſſes take the diftance between the two Places, 
and apply it to the divided Meridgan pr AXqzator, 
and the number of degrees ſhall thew the diſtance, 
each degree being 60 miles. If it be in a Map 
(according to Wright's projection) take the di- 
ſtance with a pair of Compaſſes between the two 
places, and apply this diſtance to the divided Me- 
ridian on the Map, right againtt the two plac 
{o as many degrees as 1s contained berweenk G 
fect of the-Compaſſes, fo much 1s the diſtance be 
tween the two places. It the diſtance of two pla- 
ces be required in a patticular Map, then with the 
Compaſſes take the diſtance between the two pla- 
ces, and apply it to the Scale of miles,ſo have you 
the diſtance : If the Scale be too ſhort, rake the 
Scale between the Compaſſes, and apply that to 
the two places as often as you can, fo have you 
ne — roguiped, 


Of 
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Of the Longitude, Latitude, Declination, and Di= 
» (tance of the Stars. 


HeDeclination of a Star is the neareſt diftance 
of a Star from the Aquator 3 the Latitude of 
a Star 1s the nearelt diftance of a Star trom the 
Ecliptick: the Longitude of a Star js an Ark of 
the Ecliptick contained between the beginning of 
Aries, and the Circle of the Stars Latitude, which 
15 a Circle drawn from the Pole of the Ectiptick 
unto the Star, and {ſo to the Eclzptzeh. The di- 
ſtance between two Stars in Heaven is taken by a 
Croſs-Staff, or other Infirument 3 and upon a 
Globe it is done by taking between the teet of the 
Compaſſes the two Stars, and applying it to the 
Aquator, fo have you the diſtance between thoſe 
two Stars. 


How # it that two Horſes or other Creatures being 
foaled or brought forgh into the TYorld at one and 
the ſame time, that after certain days travel, the 
one lived more days than the other, notwithſtaud- 
ing they died together in one and the ſame mo- 
ment alſo ? 


His is caſte to be an{wered : Let one of tnem 
travel toward the Weli, and the other to- 
wards the Eaſt: then that which gocs towards 
the Weſt followeth the Sun, and therctore {hall 
have the day ſomewhat longer than it there had 
been no travel made; and that which goes Eaſt, 


by going againſt the Sun ſhall have the day thort- 
| Q_4 cr, 
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Er, and ſo inreſpe@ of travel, though they die at 
one and the (elf-ſame houx and moment of time, 
the one ſhall be older than the other. | 
From which confideration may be inferred, That 
a Chriſtian, a Jew, and a Saracex may have their 
Sabbaths all upon'one and the ſame day, though 
notwithſtanding the Saracen holds his Sabbath 
upon the Friday, the Few upon the Saturday, and 
the Chriſtian upon the Sznday : For being all three 
relident in one place, if the Saracez and the Chri- 
ftian begin their travel upon the Saturday,the Chri- 
ftian going Weſt,and the Saracen Eaſtwards, ſhall 
compals the Globe of the Earth 3 thus the Chrz- 
ftian at the concluſion ſhall gain a day, and the Sa- 
racen ſhall loſe a day, and fo meet with-the Few 
every one upon his own Sabbath, | 


Certain fine Obſervations. 


LE 'Y Nder the EquinoGial the Needle hangs 

AL in equilibrio,but in theſe parts it inclines 
under the Horizon 3 and King under the Pole it 
is thought it will hang vertical. 

II. In theſe Countreys which are without the 
Tropical Circles, the Sun comes Eaſt and Welt 
every day for a half year; but bcing under the 
EquineGial the Sun is never Eaſt nor Weſt, but 
twice in the ycar, to wit, the 10 of March, and 
the 13 of September. | 

NI. IfaShipbe in the Latitude of 23 gr.30 m. 
that is, if it hath cither of the Tropicks vertical 3 
then at what time the Suns Altitnde is equal to 
his diſtance from any of the EquinoQial points, 
then the Sun is due Eaſt or Welt. Iv. 
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IV. If a Ship be between the Equinodtial and 
either of the Tropicks, the Sun will come twice 
to one point of the Compaſs in the tore-noon, 
that 15 1n one and the ſame poſition. 

V. Under the EquinoGtial near Gzizea there 1s 
but two forts of Winds all the year, 6 months a 
Northerly wind,and 6 months a Southerly wind, 
and the flux of the Sea 15 accordingly. 

VI. It two Ships under the Equinoctial be 1006 - 
leagues alunder, and ſhould (ail Northerly until 
they were come under the Artick Circle, they 
ſhould then be but 50 leagues aſunder. 

VIE Thoſe which have the Artick circle ver- 
tical, when the Sun is in the Tropick of Cancer, 
the Sun ſetteth not, but toucheth the weltern part 
of the Horizon. 

VIIE. If the complement of the Suns height at 
noon be found equal to the Suns Declination for 
that day, then the Equinoctial 1s vertical; ora 
Ship making ſuch an obſcrvation.the EquinoGtial 
15in the Zenith, or direct over .them, by which 
Navigators know when they croſs the Line, in * 
their travels to the Tydzies, or other parts. - 

IX, TheSun being in the Equinoctial,the ex- 
tremity of the Stylc in any Sun-Dyal upon a Plain 
maketh a right Line, otherwiſe it 1s Ecliptical, 
Hyperbalical, &c. 

X. When the ſhadow of a man, or other thing 
upon a Horizontal Plajin,is equal unto it in Jength 
then is the Sun in the middle point between the 
Horizon and the Zenith, that 1s 45 degrees high. 


PRO- 
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PROBLEM XCVIL. 


Tomake a Triangle that ſhall have three right Angles. 


(FY the Compaſſes at pleaſure, and upon 4 
deſcribe an Ark BC, then at the ſame open- 
ing place one of the feet in B,and deſcribe the Ark 
AC. Laſtly, Place one of the feet of the Com- 
paſſes in Gy — the Ark 4 B. Soſhall you 
, | have the _ 
| fEquilateral Trian 
ABC, right —_ 
A.at B,and at C, that 
1s, each angle com- 
prehended go de- 
| grees : which can ne- | 
—_ "4 ” ver be in any plain 
n— Triangle, whetherit | 
| be Equilatersl, Iicelfe, Scaleve, Orthogonal, or | 
Opigonal. | | 


_— ——— — — —c 


PROBLEM XCVIIL 


To divide a Line in as many equal parts as one will, | 
withont Compaſſes, or without ſeetng of it. 


ID Propoſition hath a fallacy in it, and can- 
| not be pradiſed but upon a Mazncordios : 
. for the Mathematical Line which proceeds from 


the flux of a point,cannot be divided in that wile: 
One 


/ 


ym 


> tt www gal <#*# 
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- M, in each of which * 1: OI 


One may have therefore an lattrument which is 
called Maincordioy, becaule there 15 but one cord : 


and if you delire to divide your line into 2 parts, 


run your tinger upon the frets until you ſound a 
third in Mulick : If you would have the fourth 
part of the Line, then tind the fourth ſound, a 
hfth, &c. fo ſhall you have the an(wer. 


2g . 


PROBLEM xXCIX. 


To draw a Line which ſhall incline to another Line, 
yet never meet, againſt the Axiome of Parallels. 


1 | His is done by help of a Conocide line, pro- 
duced by a right line upon one and the ſame 
plain, held in great account amongſt the Ancients, 
and it 15 drawn after this manner. 

Draw a right line infinitely, and upon ſome 
end of it, as at 7, draw a perpendicular Line 7 
A, augment it to H, | 
then trom A draw 77 
Lines at pleaſure to DOOM 
mterf{ect the Line 7. LE OO TO. 


Lines from the right 
Line TM, transfer ' 


: : 1 [1 % \ % ol , 
. : v NJ... d. 
TH, viz. KB, LC, © lg IE Tt 


Ld 
PT: 
- 


OD,PE, @F, MG, 
then from thoſe points draw the Line HB, C D, 
E,F,G, which will not meet with the Line I M, 


and yet incline nearer and nearer unto it. 


PRO- 


PROBLEM C. 


- 


To obſerve the variation of the Compaſſes, or Needle, 
78 any places. 


Irſt deſcribea circle upon a plain, ſo that the 
Sun may ſhine on it both before noon and 


after noon 3 in the centre of which circle place a 


Gnomon or Wire perpendicular, as A B, and an 
hour before noon mark the.extremity of the ſha- 
dow of A B, which ſuppoſe it be at C, deſcribe 
a circle at that ſemidiameter CDF ; then after 
noon mark when the top of the ſhadow of AB 

--  toucheth the circle, 
which admit in D; 
divide the diſtance C 
D into two equal 
parts, which ſuppoſe 
at E, draw the line 
EAF, which 1s -the 
Meridian Line, or 
Line of North and 


South: Now if the Ark of the circle C D be di- 
vided into degrees, place a Needle G H upona 
plain (et up in the centre, and mark how many 
degrees the point of the Needle G is from E, fo 
much doth the Needle vary from the North in 
that place. | 
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CO TEEEIT 


PROBLEM CL 


How to find. at any time which way the Wind # in 
ones Chamber, witbout going abroad. 


[I Pon the Planking or Floor of a c— 
Parlor, or Hall where you intend to have 
this device, let there come down from the top of 
the Houſe a hollow Poſt, in which place an Iron 
Rod,that it aſcend above the Houſe ten or fix foot 
with a Vane or Scou- | | 

chen at it to ſhew the» 
winds without : and 
at the lower end of 
this rod of iron,place 
a Dart which may by |! 
the moving of the | 
Vane with the Wind ' '*.48 

without, turn this | 

Dart which is within : about "which upon the 


| Pkifier muſt be deſcribed a circle divided into the 


35 points of the Mariners Compals, pointed and 
diſtinguiſhed to that end 3 then may it be marked 


by placing the Compals by it : for having noted - 
the North point,the Eaſt, ec. it is calie to note all 
the reſt of the points : and fo atany time coming 
into this room, you have nothing to do but to lock 
up to the Dart, which will point you out what 
way the Wind bloweth at that inſtant. 


PR O- 


PROBLEM CII. 
How to draw a Parallel Spherical Line with great eaſe, 


, Ti Irfi draw anobſcurelineG F, in the middle 
: F of it make two points, A B, (which ſerves 
For Centres) then place one foot of the Compaſſes 
in B,and extend the other foot to A, and deſcribe 
the Semicircle AC; then place one toot of the 
Compaſſes in A, and extend the other foot to C, 
and deſcribe the Semicircle C D. Now place the 
Compaſſes in B, and extend the other foot unto 
D., and deſcribe the Semicircle D E., and ſo adin- 
finitom willy yeing done neatly, that there he 


: ——  . no right line ſeen, 
"Had SON % b 
i. <>. nor where the Com- 
EE >, \, \ \ paſſes were placed, 
| k I; } | i, willſeemveryftrange 
\ \, il / / 7 how poſliblyitcould 
A ul” A 7 | be drawn with (uch 


fi 4 exacncis, to (uch 
: which are ignorant 
of that way. 


PROBLEM CII. 


To meaſare an inacceſſible diftance, as the breadth of 
a River with the help of ones Hat onely. 


| T He way of this is cafie : for having ones 
Hat upon his Head, come near to the Bank 

of the River, and holding your Head upright, 
which 


- 
CC—_— 
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(which may be by putting a ſmall ſtick to ſome 
one of your Buttons to prop up the Chin) pluck 
down the brim or edge of your Hat until you 
may but ſee the other fide of the water, thenturn 
about the body in the ſame poſture that it was 
before towards ſome Plain, and mark where the 
fight by the brim of the Hat glaunceth on the 
ground ; for the diſtance from that place to your 
ftanding, isthe breadth of the River required. 


v0.4 —— ——— _ — — 


PROBLEM Civ.” 


How to meaſure 8 beight with two Straws, or two 
ſmall Sticks. 


Ake two Straws or two Sticks, which are one 

as long as another, and place them at right 
Angles one to the other, as AB, and AC, then 
holding AB parallel to the 2round, place cheend 
Ato the Eye at A, and looking to the other top 
BCatC, by going ——_ or forward until 
you may ſee the top /* 
of the Tower or if 
Tree, which ſuppoſe |E 


at E. So thediftance ,'* li bb © | 
from your ſtanding |, ad 
to the Tower _ or ; i| CM 
Tree, 1s equal t the: I: _— 

height thereof above a <y — b 
the level of the Eye: © 


to which if you add your own height, you have 
the whole height. 


Others 
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Otherwiſe. 
Is an ordinary Square which Carpenters 
or other Workinen uſe, as HK L, and 
=_ placing H to the Eye 
/;- ©  omatHE bclevel, 
Ws go back, or come 
nearcr, until that by 
it you may fce the 
, top M, for then the 
| 2% « diſtance from you to 
| ; the height, 1s equa] 

# >>, . - &WMheight. 


PROBLEM CY. 


How to make Statues, Letters, Bowls, or other things 
which are placed in the fide of a bigh Building, io 
be ſeen below of an equal bigneſs. 


E BC bea Pillar 7 yards high, and let it be 

required that 3 yards above the level of the 
Eye 4, #iz-at B. be placed a Globe, and g yards 
x, above B be placed a- 
{ nother, and 22 yards 
; above that be placed 
' another Globe : how 


% much ſhall the Dia- 

| Ws the of theſe Globes 
al". FOR. ge, thatat che Eycat 
PErnin——_— &, they may all ap- 
"45  -Peartobe of oneand 


the ſame magnitude? It is thus done : Firſt drawa 
ine, 
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line,asAK,and upon K erect a perpendicular, KX; 
divide this line into 27 parts,& according toAK, 
deſcribean Ark KY,then from K in the perpendi- 
cular KX account 3 parts,viz.at L,which ſhall re- 
preſent the former 3 yards,and draw theline LA 
trom L,in the ſaid perpendicular reckon the dia- 
meter of the leſſer Globe of what magnitude it is 


intended to be : Suppoſe S L, and draw the line - 


SA, cutting the Ack UK, in N, then from K in 


the perpendicular account 9 yards, which adtic 


at T, draw TA, cutting Y K inO, transfer Up 
Ark MN, from A to P., and draw AP, whic 
will cut the perpendicular i in U, ſoa line drawn 
from the middle of U F, unto the viſual Lines 
A1, and AN, ſhall be the diameter of the next 
Globe: Laſtly, Account from K in the perpendi- 
cular X R 22 parts, and draw the line W A, cut- 
ting Y K in Q, then take the Ark M N,and crans- 
ferit trom Q to R, anddraw AR, which will 
cut the perpendicular i in R, {o the line which paſ- 
feth by the middle of X W perpendicular to the 
viſual line A W, and A Xbe the Diameter of the 
third Globe, to wit 5, 6, which meaſures trans- 
terred in the Pillar BC, which ſheweth the true 
magnyude of the Globes 1 12,3. From this an 
Archite&or doth proportion his Images, and the 
foldings of the Robes which are moſt deformed at 
the Eyc below in the making, yet moſt perfect 
when it 18ſet in his true height above the Eye, 


R PRO- 
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hy 'PROBLEM CVIL. 


How to diſguiſe or disfigure an Image, as a Head, ay 
_. Arm, a whole Body, 8&C. ſo that it bath no propor- 
. tion 3 the Ears to become long, the Noſe as that of 
.@ Swan, the Mouth as a Coaches entrance,Gc. yet 
the Eyeplaced at a certain point nll be ſeen in a 
. dire} and exatt proportion« 


TJ. Will not ſtrive to ſet a Geometrical Figure 
| here,for fear it may ſeem too difficult to under- 
Rand, but I willendeavour by diſcourſe, how me- 
chanically with a Candle you may perceive it ſen- 
fible : firſt there muſt be made a figure upon Pa- 
per, ſuch as you plcaſe, according to his juſt pro- 
portion, and paint itas a Picture (which Painters 
know well enough to do) afterwards put a Can- 


die upon the Table, and interpoſe this figure ob- 


liquely. between the faid Candle and the Books of 
Paper, where youdefire to have the figure diſgui- 
{ed in ſuch ſort that the height paſs athwart the 
hole of the PiEtare, then w1ll it carry all the form 
of the Pitureupon the Paper, but with deformity; 


tollow thele tracts,and mark out the light with a | 


coals black head or Ink,and you have your deſire. 
To tind now the point where the eye muſt ſee 
it in his natural! form : it is accuſtomed accord- 
;0g to the order of Perſpective,to place this point 
in the linedrawn in height,equal to the largenels 
of thenarroweſi ſide of the detormed ſquare, and 
it is by this way that it 1s performed. 
PRO- 
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FROBLEM CVIL. 


How 2 Cannox gfier that it hath ſhot, may be covered 
from the battery of the Enemy. 


Et the mouth of a Cannon be 7, the Cannon 

M, his charge NO, the Wheel L, the Axle- 

tree P B, upon which the Cannon is placed, at 
which end towards B, is placed a Pillar A E, ſup- 
ported with Props, D,.C, Ez F G, about which 
the Axletree turneth: Now the Cannon being to 
ſhoot, it retires to H, 
which cannot be di- 
F rely, becaule of the 
> Axletree, but makes 


TT—_— - 


aſcgment of a circle, 
- | andhides himſelf be-. 
f | hind the wall DR, | 
- || and fo preſerves it ” 
& | {elf from the Ene-. 
n | ies battery, by which means one may avoid 
7" | many inconveniences which might ariſe : and 
* || morcover, one man may more ealily replace it a- 
& | gain for another ſhot, by help of Poles tied to the 
© | Wall, or orher help which may multiply the 
[- firength. 


PR O- 
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PROBLEM CvIII. 


How to make a Lever, by which one man may alone 
place a Cannon upon his Carriage, or raiſe what 


other weight he would. 
Jil place two thick boards upright, as the 
figure ſheweth, pierced with holes, alike op- 
polite one unto another, as CD and EF, and let 
L and M be the two Bars of Iren which pats 
through the holes, GH and FK the 2 ſupports, or 
7: — =——— Props, AB the Can- 
YU. —- ym non, OP the Lever, 
i Ro! RS the two Notches 
& | | in the Lever, and Q 
| i N a ; the Hook which the 
IB * Burthen or Cannon 
: , Is tied to. The reft 
' of the operation is 
95 ” = facil,that the young- 
eſt Schollars or Learners cannot fail to perform 
1t: to teach Mixervs were in vain, and it wereto 
Mathematicians inj1!ry in the ſucceeding Ages, 


- 
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PROBLEM CIA 
How to make a Clock with one onely I/heel. 


MI the body of an ordinary Dyal, and dij- 
vide the hour in the Circle into 12 parts: 
make a great Wheel in height above the Axletree, 
to the which you ſhall place the Cord of your 
counterpoize, ſo-that it may deſcend, that 1n 12 
hours of time your | : 
Index or Needle may 
make one Revolu- 
tion, which may be | 
known by a Watch 
which you may have | 
by you: then put a | 
Ballance which may ' 
ſtop the courſe of the | 
Wheel, and giveit a regular motion, and you ſhall 
{ce an effec as juſt from this, as from a Clock 
with many Jhecls. 


—_ 
— 


PROBLEM CX% 


How by belp of two Wheels to make a Child to draw 
up alone a Hogſpead of Water at a time 3 and be- 
ing drarrn up, ſhall caſt out it ſelf into another 
Veſſel, as one would have it. 


Et R be the Pit from whence Water 1s to be 
'B drawn, P the Hook to throw out the 


Watcx when it is brought up, (this Hook muſi be; -= 


R 3 move=- 
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moveable) let A B be the Axis of the Wheel $F, 
which Wheel hath divers forks of Iron made at 
G, equally faſtened at the Wheel 3 let T be a Cord 
which is drawn by K, to make the Wheel S to 
turn, which Wheel $ bears proportion to the 
Wheel 7, as 8 to 2, let N bea Chain of Iron to 
which is ticd the Veſſel O, and the other which ts 
in the Pit EF isa piece of Wood which hath a 
mortes in x, and 2, by which the Cord T paſleth, 
ticd at the Wallas K H, and the other picce of 
Timber of the little Whee), as CAT, mortiſcd in 
likewiſe for the Chainto paſs through : Draw the 
Cord 7, by K, and the Wheel will turn, and fo 
conſequently the Wheel 7, which will caule the 

ro 4; WA O to raiſe; 

AN . —Mi | which being cmpty, 
"4 Fr draw the Cord again 
by T, and the other 

Veſſel which is in the 
Pit will come out by 
| the ſame reaſon. This 
BEE >  3$ an invention 
CD. which will fave la- 
bour if pra&tiſed 3 but here is to be noted that 
the Pit muſt be large enough, to the end that it 
contain two great Veſſels to paſs up and down 
one by another. | | He "on 


Ln as a >  Y ous im ann ks oac T, .. T .T, 


— Ps, hapng 
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PROBLEM CXI. 


To make a Ladder of Cords which may be carried 
' tn ones Pocket, by which oxe may eaſily mount up 
a Wall or Tree alone. 


Ake twe Pullies, A and D, unto that of A let . 
there be faſtened a Cramp of Iron, as B,and 

at D let there be faſtened a Staff of a foot and an' 
halt long, as F, thenhe Pully A: place a hand 
of Iron, as E, to which tiea cord of an halt inch 
thick, (which may be of SzIk becauſe it is for the 
pocket) then ſtrive to make faſt the Pally 4, by 
the help of the Cramp of Iron. B, tothe place that 
xr | youintend to ſcale 3 and the Staff F being tied at 
e | thePully D, put it between your legs as though 
y | you would fituponit: then holding the cord C in 
:« | your hand, you may PIPE : 
n | guideyourſelfto the. 
\. | placerequired : web | 
at | may be made more 
it | facil by the multi- | 
-n | Plying of Pullies. 

| This ſecret is moſt; 
excellentin War,and i- -+- 
tor Lovers 3 its ſup" 
portableneſs avoids 
luſpicion. 


R 4 
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PROBLEM CXII. 


How to make a Pump whoſe ſtrength 35 marvelloy by 
reaſon of the great weight of Water that it is able 
to bring up at once, and ſo by continuance. 


Et « & y 9 be the height of the caſe about 2 
- or 3 foot high, and broader according to 
diſcretion : therelſt of the caſe or concavity let be 
O, let the Sucker of the Pump which is made be 
juſt for the caſe or Pump's head,o þ y 3.and may 
be made of Wood or Braſs of 4 inches thick, ha- 
vinga hole at E, which delgending raiſcth up the 
cover P, by which iſſucth forth the water, and aſ- 
cending c 3, raiſt Ig up,it\ ſhuts it or makes it cloſe: 
= | . RS 1s the handle of 
yp the Sucker, tied to 
WIJv the handleTX,which 
Ret works in the poſt 
Z. Let A,B,C,D, be 
a picce of BY a(s,G the 
plece which enters 
into the hoieto F, to 
keep out the Air H, 
T, K, L, thepiece ticd ag the funnel or pipe: in 
which plays the Iron Rod or Axis G, {o that it 
paſs through the other picce MN, which 1s tied 
with theend of the Pipe of Braſs. 

Note, That the lower end of the Ciftern aud 
tobe reſted upon a Gridiron or Iron Grate, which 
may be ticd in the Pit, by which means lifting up 
and putting down the handle, you may draw ten 
eimes more Water than otherwiſe you cold. 


PRO- 
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PROBLEM Cx1Il. 


How by means of a Ciftern to make Water of a Pit 
continually to aſcend without ſtrength, or the aſſi- 
ſtance of any other Pump. 


Et II be the Pit where one would wy” Wa- 
_ ter to aſcend continually to cach ofhce of a 
houſe, or the places whichare ſeparated from itz 
let there be made a Receiver, as A, well cloſed up 
with Lead or other matter, that Air enter not in, 
to which faſten a Pipe of Lead.as at E,which may 
have vent at pleaſure, then let there be made a Ci- 
fern, as B, which may be communicative to A,by 
help of the pipe 6G, from which Ciſtern B, may i 
ſue the water of Pipe D,which may deſcend to H, 
which 1s a little be- © 
low the level of the 
water of the pit, as 
much as1s GH.to the 
end of which ſhall be |. 
ſoldered cloſe a cock * 
which: ſhall caſt out 
the water by K H. ; 
Now to make uſe"of 
itylct Bbe tilled full of water,and when you would 
havei it run, turn the Cock, for then the water in B 
will deſcend by K, and for fear that there ſhould 
be vacuity, Nature which abhors it,will labour to 
furniſh and ſupply that emptineſs out of the 
Spring F.and that the Pit dry not,the Pipe ought 
fo be (mall, of an indifferent capacity, according 
to the greatne {s or (mallneſs of the "_:_ 
R O« 
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PROBLEM CXIV. 


How out of a Fonntain to caſt the Water very high, 
different from a Problem formerly delivered. 


Et the Founftain-be BD, of a round form, 

L + ({ccing it is the moſt capable and moi per- 
fe& tigure) place into it two Pipes conjoyned, as 
EM, and HC, ſo that no air may enter in at the 
placeof joyning :. let each of the Pipes have a 
: i > _, cock, G and I, the 

; cock at G being clo- 
PBS "ior {ed, open that at 7, 
; "© .. | and ſowith a Squirt 

| force the Water 
 * through the hole at 
: HK, then cloſe the 

4 _ ! cock at A, and draw 
—_ - -* out the Squirt, and 
open the.cock-at G, the air being before rariticd 
will extend his dimenſions, and force the Water 
with (uch violence, that it will mount above the 
height of one or two Pipes3 and fo much the 
more, by how mnch the Machine is great : this 
violence will laft but a little while, it the Pipe 
have too great an opening 3 for as the Air ap- 
proacheth to his natural place, ſo the force will 
diminiſh. 


PRO- 
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PROBLEM CXV. 


How to empty the Water of a Ciftern by a Pipe which 
' fhall have a motion of it ſelf. 


Ec AB be the Veſſel, CDE the Pipe; HG a' 
little Veſſel under the greater, in which one 
J cnd of the Pipe is, viz. C, and let the other end of 
> F tchePipeE, paſſing through the bottom of the 
' FF Veſlel atF. then as 


| the veſſel filleth, fo FEEL 
| will the Pipe and hy Ta] - | 
when the Veſſel ſhall $ : 
be full as far as PO, 1----- —__ 
the Pipe will begin to 
run at E of his own #: : 


accord , and never | Ep 1 F 
ceaſe until the Veſſel p | 
be wholly empty. 


PROBLEM CXVL 


How to ſquirt or ſpout out a great height, ſo that one 
Pot of Water ſhall laſt along times 


jb Et there be prepared two veflels of Brafs, -- 
Lead,or of other matter of equal ſubſtance,as 
are the two Veſſels A B and BD, and let them be 
joyned together by the two Pillazs MNand EF ; 
then let there be a Pipe HG, which may pals tho- - 
row the cover of the Veſſel CD, and paſs through 
AB into G, making a little bunch or rifing in the 
cover of the Veſſel A B , ſo that the Pipe touch it 
no. 
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not at the bottom : then let there be ſoldered faſt 
another Pipe I L, which may be ſeparated from 
the bottom of the Veſſel, and may have his bun- 
chy ſwelling as the former, without touching the 
bottom : as is repreſented in L,& paſſing through 
the bottom of A B, may be continued unto I, that 

E = 1s to lay, tomake an 
opening to the cover 
ot the veſſel AB, and 
' Jet it have a little 
mouth asaTrumpet, 
£4 tochatendto receive 
5] the water:then there 
muſt further be ad- 
ded a very (mall pipe 
which may paſsthrough the bottom of the Veſſel 
AB, aslet it be O P, and let there be a bunch or 
ſwelling over it, as at P, (o that it touch not alſo 
the bottom : let there be further made to this le(- 
fer Veſſel an edge in form of a Bain to receive the 
water, which being done, pour wafer into the 
Pipe I L, until the Veſſel C D be full, then turn 
the whole Machine up-ſide-down, that the Veſſel 
C D may be uppermoſt, and AB undermoſtz fo 
by help of the Pipe GH, the water of the Veſſel 
- 'CDwill runintothe Veſſcl A B, to have paſſage 
by the PipeP O. This motion is plealant at a feaſt 
in tilling the aid Veſſel with Wine, which will 
ſpout it out, as though it were from a boiling 
Fountain in the form of a Thread, very pleaſant 
to behold. 
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PROBLEM CXVIE 


How to practiſe excellently the re- animation of Sim= 
ples, in caſe the Plants may not be trauſported to be 
re-planted by reaſon of diſtance of places. 


5 ge what Simple you pleaſe, burn it, and 
take the Aſhes of it, and let it be calcina- 
ted 2 hours between 2 Creuſets well luted, and 
extract the Salt: that 1s, to put water into it in 
moving of itz then let it (ſettle, and do it two or 
three times : afterwards evaporate it, that is, ler 
the water be boiled in ſome Veſſel}, until it be all 
conſumed : then there will remain a Salt at ths 
bottom, which you ſhall afterwards ſow in good 
round well ptepared,fuchas the Theatre of Hus- 
andry ſheweth, and you ſhall have your dcfire, 


” 


PROBLEM CXVIIL 


How to make an infallible perpetual mation. 


"ff Ix 5 or 6 ounces of Afercary with his equal 
L weight of Japiter, grind it together with 
ten or twelve ounces of Sublirnate diflolved in a 
Cellar upon a Marble the {pace of four days, and 
it will become like O1l - Olive, which dittil 
with fire of chaff, or driving fire, and it will 
{ublime dry (ubltance, then pur water upon the 
Earth (in formof Lye) which will be at the 
bottom of the Limbeck, and diflolve that which 
you can filter it, then diſtil it, and there will be 
produced very ſubtil Atomes, which put on 
3 DOfa 
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a bottle cloſe ſtopped, and keep it dry, and you 
ſhall have your deſire, wich aftoniſhment to all 
the World, and eſpecially to thoſe which have 
travelled herein without fruit. 


PROBLEM CXIX. 
Of the admirable Invention of making the Phjloſo> 


phers Tree, which one may ſee with bis Eye u 
grow by little and little. 


T= two ounces of Aqua=fortis, and difſolve 
F 1 it half an ounce of fine Silver refined in 
a Cappel : then take an ounce of Agua-fortis, and 
two drams of Quick-ſilver, which put in it, and 
mix theſe two diſſolved things together, then caſt 
into it a Vial of half a pound of Water, which may 
be well ſtopped ; for then every day you may ſee 
it grow both in the Tree and in the branch. This 
Liquid ſerves to black hair which is red or white, 
without fading untill they fall : But here is to be 
noted that great care ought to be had in anointing 
the hair, for tcar of touching the fleſh : for this 
compoſition is very corroſive or ſearching, that as 
ſoon as it toucheth the fleſh it raiſcth blitters and 


bladders very painful. 


—— 


PROBLEM CXX. 

How to make the repreſentation of the Great World. 
Raw Salt Nitcre out of Salt Earth which is 
tound along the Rivers fide, and at the foot 


of Mountains, where c{pecially zxe Minerals of 
Gold 


bh > GaN JU HH ow —_ Th : Abe. af 5, . ai. a gt coo ts. Io 
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Gold and Silver : mix that Nitre well cleanſed 
with V , then calcinate it hermetically z then put 
itin a Limbeck. and let the Receiver be of Glaſs 
wellluted, and always in which let there be pla- 
ced Leaves of Gold at the bottom, then put fire 
under the Limbeck - ———_—_ 
until vapours ariſe 
which will cleave - 
unto the Gold aug-_ 
ment your fire until 
there aſcend no more 
then take away your 
Recerver,and clule it - 
hermetically, and” 
make a Lamp fire under it,until you ſee preſented - 
init that which Nature affords us, as Flowers, 
Trees, Fruits, Fountains, Sun, Moon, Stars,0&C. Be- 
hold here the form of the Limbeck, and the Re- 
ceiver : A repreſents the Limbeck, B ſtands for 
the Receiver. | 


— 


PROBLEM CXXI. 


How to make a Cone or Pyramidal Body move upon a 
Table,without ſprings or ather artificzal means ſo 
that it ſhall move by the edge of the 'Lable without 
falling. 


{1h His Propoſition is not ſo thorny and ſubtile 
as it ſeems to be, for putting under a Cone 
of Paper a Beetle or ſuch-like Creature, you ſhall 
have pleaſure, with aſtoniſhment and admiration 
to thoſe which are ignorant in the cauſe : for this 
Animal 
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Animal will firive 
always to free her- 
' . felf from the capti- 
, vity 1g which ſhe is 
; by the impriſon. 
ment of the Cone : 
', for coming near the 
; edgeofthe Table ſhe 

"fs | will return to the 
other fide, for fear of falling. 


PROBLEM CXXll. 
To cleave an Anvil with the blow of a Piſtsl; 


= 15 proper to a Warrier, and to perform 
KL it, let the Anvil be heated red hot as one 
can poſlible,in ſuch ſort that all the (olidity of the 
body be ſoftened by the fire: then charge the Pi- 
fol with a Bullet of Silver, and (o have you in- 
fallibly the Experiment, 


—— 


PROBLEM CXXllI. 


How to roſt 2 Capon carried is a Budpet at a Saddles 
Bow, in the ſpace of riding 5 or 6 miles. | 
His made it ready and larded it, fiuff it 
with Butter, then heat a piece of Steel, 
which may be formed round according to the 
tength of che Capon, and big enough to fill the 
Belly of it,. and then ftop it with Butter ; then 
wrap it up well, and inclolſe it it a Box in the 
Budget, and you ſhall have your defixe ; Ir . 
faid 


a . 


g 


come therein in the 
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How to make a Candle burn and continue three tames 
as long as otherwiſe it would. 


Nto the end of a Candle halt burned fiick a 

farthing, leſs or more, to makeit hang per- 
pendicular in a Veſſel of water, ſo that it ſwim a- 
bove the water 3 then light it,and it will ſuſtain ic 
felt, and float in this manner, and being placed in- 
to a Fountain,Pond, 
or Lake that. runs = 8 
ſlowly, where many 
people aſſemble, it | ZESS2== 
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night, knowing not |==== 
what it 15. 


PROBLEM Cxxv. 
How out of 8 quaniity of IWine to extrafi that which is 
moſt windy and evil. that it burt not a ſick, Perſon- 


Ake 2 vials in "i 
ſuch (ſort rhat | 
they be of like great- 
neſs both in the belly... 
and the neck, fill one 
of them of wine.and 
the other of wates : 
It che mouth of" 


that which hath the water be placed into the 
mouth of that which hath the wine, ſo the water 
ſhall be uppermoſt: now becauſe the water is hea- 
vier than the wine, it will deſcend into the cther 
Vial 3 and the wine which is lowelt, becauſe it is 
lighteſt will aſcend above, to ſupply the place of 
the water,6& ſo there will bea mutual interchange 
of liquids, and by this penetration the wine will 
loſe her vapors in paſling through the water. 


———— 


PROBLEM CXXVI. 


How to make two Marmonzets, one of which ſhall light 
a Caudle, and the other put it ont. 


[I Pon the fide of a Wall make the figure of a 

Marmouzet. or other Anitmal-or form,and 
rightagainſticon the other wall make another in 
the mouth of each put apipe or quill ſo artificial- 
ly that it be not perceived 3 in one of which place 
Salt-peter very fine, and dry, and pulveriſed 3 and 
at the end (eta little match of paper, in the other 
place Sulphur beaten ſmall, then holding a candle 
lighted in your hand.ſay to one of theſe Images by 
way of command,Blow out the Candle then light- 
ing the paper with the candle, the Salt-peter will 
blow out the candle immediately 3 and going to 
the other Image (before the match of the candle 
be out) tonch the Sulphur with it, and ſay, Light 
the Candle, and it will immediately be lighted; 
which will cauſe an :dmiration to thoſe which 
ſee the aRtion, if it be well done, with a lecret 
dexterity. T Fir. ol 


PRO- 
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 ._ PROBLEM Cxxvy. : 
How to keep Wine freſh as if it were in a Cellar, in the 
heat of Summer, and without Ice or Snow, yea 


though it were carried at a Saddle-bow., and- ex- 
poſea to the Sun all the day. | 


Qi: your winein3 vial of Glaſs, and plceitina . 
Box made of wood, cather,or ſuch like,about 
which vial place Salt-peter, and it will preterve it 
and keep it very freſh : this experiment is not a lit= 
tle commodious for thoſe which are not near freſh 
waters,8 whoſe dwellings are expoſed to the Sun, 
PROBLEM Cxxvllk | _ 
To mekg a Cement which laſth as Marble, & reſiſteth 
dir © mater, without diſ-joyning or uncementiug. 
T. Ake a quantity of firong and gluing Morter , 
F} well beaten, mix with this as much new-ſla- 
ked lime, 8 on it caſt Oil-Otiye,or Liuſeed-Oil, and 
it will behard as Marble,being applied in time. 


PROBLEM CxxIx. | 


How to melt Metal very quickly, yea in a Shell upon g 
little Fire. | | 


M Ake 3bed upon a bed of Metal with pouder . 


—— 


of Sylphur,of Salt-peter,8: $aw-duft alike. 

Put fire to the. (ajd pouger with a burning, 
haxcoal.and. you ſhall ſce-that the meta] will difs 
olve incontinent, and be in a maſs. This ſecret js 
moſt excellent, &hath been praftiſed by the reve-. 
nd Fathex Merceuneof the Qrder of the Minimss 
| I 4 'PRO- 
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PROBLEM CXXX. = 
How to make Iron or Steel exceeding bard. 


[I your Blade or other Inſtrument ſeven 
times in the blood of a male hog mixt with 
Gooſe-greaſe,and at cachtime dry it at the tire be- 
fore you wet it.,and it will become exceeding hard 
and not brittle, which is not ordinary according to 
Other tempcrings and quenchings of Iron : an ex- 
periment of (mall coſt,often proved, and of great 
conſequence for Armory,& warlike Negotiations 


——  — — 


PROBLEM CXXXL 
To preſerve Fire as long as you will, imitating the in- 
extinguiſhable Fire of Veſtals, 


Fter you have extracted the burning ſpirit of 

the Salt of V, by the degrees of fire,as isre- | 
quired according to the Art of Chymiſtry, the fire | 
being kindled of it ſelf, break the Limbeck, & the | 
Irons which are found at the bottom will flame & 
appear as burning coals,as ſoon as they feel the air; | 
which if you promptly incloſe in a vial of Glals,8& | 
that you liop it.exa&ly with fome good lute or | 
to be more aſſured; it may be cloſed up with Her- 
»es wax, for fear the air get in. Then will it keep 
more than 1000 years (as a man may ſay,) yea at | 
the bottom of the Sea3 and opening it at the end | 
of the time, as ſoon as it feels the air it takes fire, 
with which you may light a Match. This Secret 
merits to be travelled after, and put in practice, 
for that it is not common, & full of aſtoniſhment, 
ſccing all kind of . tire laſteth but as long as his 
matter laſteth,and there is no matter to be found | 
that will ſo long indure. Arti- 


\SARMAS8000000:DR40k0480008 


281 


e Artificial Fire-Works : 
Or the manner of making 
ROCKETS and BALLS of FIRE, 
As well for the Water as the Air. 


With the Compoſition of Stars, Golden-Rain, 
Serpents, Lances, Wheels of Fire, and ſuch- 
I:ke, Pleaſant and Recreative. 


Ep 


Of the Compoſition for Rockets. 


NN the making of Rockets, the 
a) chiefeſt thing to be regarded 1s 

) the compoſition that they ought 
r $M to be filled with ; 'foraſmuch as 


GT 0 
_—_ 


SARS that which is proper to Rockets 


ATE = . ; - 
CE w which are of a leſs ſort, is very 


3mproper to thoſe which are of a more greater ? 
form 3 for the fire being lighted in a great con- 
cave, which is filled with a quick Compoſition, - 
burns with great violence contrarily, a weak 
compoſition being in a ſmall concave, makes no 
eftc. Therefore we ſhall here deliver in the 
hr(t place Rules and DireGtions which may ſerve 
for the true compoſition or matter with which 
you may charge any Rocket, from Rockets which 
S 3 arc 


+ and F os I; pot an Ounce, - 
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are charged but with one ounce of Powder, unto 
great Rockets which require for their cgs 1 
pound of Powder, as followeth:: 

* For Rockets of one ounce. 

Unto each pound of+ govd Mugket Powder 
ſmall beaten, put two ounces of Simall-coal-duſt, 
and with this compoſition chargethe Rocket. 

' For Rockets of 2 or 3 onfices. 

Unto every four ounces anda half of Powder. 
duſt, add an ounce of Salt-peter, or to every 
four ounces of Powder-duſt, adde 2 an ounce of 
Coal-duft. 

| For Rockets of 4. ounces. 

Unto every pound of Powder-duſt, add four 
ounces of Salt-peter, and one ounce of Coal- 
duſt: but to have it more ftow, unto every ten 
ounces of good powder-duſt, add 3 ounces of 
Salt-peter, .and 3 ounces of Coal-duſt. | 
; For Rockets of 5 or 6 ounces. 

Unto every pound of Powder-duſt add three 
ounces and an half of Salt-peter, and two ounces 
ind -an-half of Coal-duſt, as alfo an ounce a> 
Sulphur, and an ounce of File-dutt, 

For Rockets of 7 or V ounces. , | 

Unto every pound of Powder-duſiadd 4 oun- 
ecs'of Salt-peter, and 3 ounces of Sulphur. : 

Of. Rockets of 10 or 12 ounces. 

Unto the precedent compoſition add half an 

ounce of 'Sulphur, and it will be ſufficient.” ' 
; For Rockets of 14 or 15 ounces. - 

Unto every pound-of Powder-dult add four 

ounces of- Salt-peter,-or Coal-duſt 24 Ounces; of 


For 
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B For Rackets of 1 pound. 
Unto every pound of Powder-duft add 3 oun- 
ees of Coal-duſti, and 1 ounce of Sulphur, 
L: For Rockets of 2 pound. 
* Unto. every pound of Powder-duft add 9+ 
ounces of Salt-peter, of Coal-duſt 24 ounces, of 
File-duſt 14 ounce, and of Sulphur + of an ounce. 
| For Rockets of 3 pound. 
Unto every pound of Salt-peter add 6 ounces 
of Coal-duft, and of Sulphur 4 ounces. 
For Rockets of 4, 5, 6, or 7 pound. 
Unto every pound of Salt-peter add 5 ounces 
of Cole-duſt, and 2+ ounces of Sulphur. 
For Rockets of 8, 9, or 10 pound. 
Unto every pound of Salt-peter add 55 ounces 
of Coal-duſt, and of Sulphur 2; ounces, 


Here note, That in all great Rockets there is 
no Powder put, becauſe of the greatneſs of the 
hre which is lighted at once, which cauſcth too 
great a violence,therefore ought to be filled with 
a more weak compoſition. 


Of the making of Rockets, and other Fire-works. 


Or the making of Rockets of ſundry kinds, 
divers moulds are to be made, with their 
Rolling-pins, Breaths, Chargers, &c. as may be 
ſeen here in the figure. And having rolled a Caſe 
of Paper upon the Rolling-pin. for your mould, 
filt it with the compoſition -belonging to that 
mould, as before is delivered : now may you load 
it on the top with Serpents, Reports, Stars, or 
4. Golden 
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GoldenRain: The Serpents are made about the 
bigneſs of ones lictle finger, by rolling a little pa- 
per upon a ſmall Stick, and then tying one end 
of it, and filling it with the mixt compoſition 
{omewhat cloſe, and then tying the other end. 
The Reports are made in their Paper-Caſes,as the 
Serpents, but the Paper ſomewhat thicker to give 
the greater report, Theſe are filled with grain- 


————» > 


- 


””——— 


Powder, or halft-Powder and half Compoſition, 
and tying both ends cloſe, they are finiſhed. The 
bcſt kind of Stars are made with this mixture 
| following unto every 4 ounces of Salt-peter add 
> 2 ounces of Sulphur, and to it put one ounce of 
| Powder-duſt, and of this compolition make your 
Stars, by putting a little of it within a ſmall quan- 
| tity 
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city of Towez and then tying it up in the form 
of a Ball as great as an Haſcl-Nut or a little Wal- 
Nut, through which there muſt be drawn alit- 
tle Primer to make it take fire. Touching the ma- 
king of the Golden-Rain, that is nothing but 
filling of Qujlls with the compoſition ot your 
Rockets ſomewhat hard. Now if the head of a 
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Rc TO2aed ww ith a thouland of thoſe Quills, 
its a goodly fight to ſee how pleaſantly they 
ſpread themſe]ves inthe Air, and come down 
like ſtreams of Gold much like the falling down 
of _ » being agitated by ſome turbulent 
Wind, 
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Of Recreative FIRES. 
F. [——_ Gith, That if Wine in a Plats 


ter be placed upon a Receiver of burning 
Coals, to exhale the ſpirit of it, and be incloſed 
within a Cupboard or ſuch-like place, fo that the 
Air may not go in nor out, and fo being ſhut up 


for 3o years, he that ſhall open it, having a Wax 


Candle lighted, and ſhall put it into the Cup. 
board, there will appear unto him the figure of 
many clear Stars. 

2. If Aqua-vits have Camphire diſſolved in it, 
and be evaporated ina cloſe Chamber, where there 
1s but a Charcoal fire, the firſt that enters into the 
Chamber with a Candle lighted, will be extream- 
ly aſtoniſhed, for all the Chamber will-ſeem to be 
full of Fire very ſubtile, but it will be of little 
continuance. | 


3. Candles which are deceitful are made of 


half Powder. covered over with Tallow, and 
the other half is made of clean Tallow or Wax, 
with an ordinary Week 3 this Candle being ligh- 
fed, and the upper half conſumed, the Powder 
will take fire, not without great noiſe and aſto- 
piſhment to thoſe which are ignorant of the 
caule. | | 

4. A dozen or twenty ſmall Serpents placed 
ſecretly under a Candleſtick that is indifferent 
big, which may have a hole paſs through the So- 
Met of it to the Candle, through which a piece 
of Primer may be placed, and ſetting a ſmall 


Caridle in the Socket to burn according to a time 
8 limited 


" —""_ 
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limiced z which Candleſtick may be {et on a fide- 
T:xble without ſuſpition to atty 3 then when the 
Candleis burned, that it fires the Primer,that it- 
mediately will fire all the Serpents, which ovet- 
throwing the Candleſtick will fly here and there, 
intermixing themſelves, ſometimes 1n the Air, 
ſometimes in the Planching , one amongſt ano- 
ther, like the crawling of Serpents, continuing 
for a pretty while in this poſture, and in extin- 


. guiſhing every one will give his Report like a Pi- 


fiol ; This will not a little aſtoniſh ſome, think- 
ing the houſe will be fired, though the whole 
powder together makes not an ounce, and hath 
no ſtrength to do ſuch an effect. 


How to make Fire rnn up and down, forward and 
backward. | 


Ake ſmall Rockets, and place the tail of one 

| «to the head of the other npon a Cord, ac- 
cording to your fancy , as admit the Cord to be 
A,B,C,D,E, F,G > give fixeto the Rocket at A, 
which willfly to B, which will come back again 
to A, and fire another at C, that will flie at D, 
which will fire another there, and fly to E, and 
thatto F, and ſo from F'to G, and at G thay be 
placed a potof Fite, viz. GH, which fired will 
take good fport, becauſe the Serpents which are 
m it will variouſly intermix themſelves in the air 
and upon the ground, and every one will extin- 
paiſh with a report: and here may you notethac 
upon the Rockets may be placed Fiery Dragons, 


Com- 


- 
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Combatants , or ſuch-like, to meet one ang. 
ther, having Lights placed 1n the Concavity of 
rg which will give great grace to the 
Aion. 


Hr to make Wheels of Fire. 


"TT" Ake 2 Hoop, and place two Laths acroſs one 
&  theother; upon the crofling of which make 
a hole, ſo that may be placed upon a pin to tum 
eaſily, as the figure Q ſheweth , upon the fides 
of which Hoop or round Circle place your Rock- 
ects, to which you may place Lances of Fire be- 
tween each Rocket : let this Whecl be placed up- 
on a Standard, as is here repreſented, and place a 
piece 
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piece of Primer from one Lance to another, then 
give fire at G, which will fire F, that E, that will 
fire D, that C, and that will fire the Rocketat 43 

then immediately the Wheel will begin to move, 


£5 : p 'B 7% —m - f 
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i and repreſent unto the SpeQators a Circle of 
E changable Fire, and if Pots of Fire be ticd to it, 

ou will have fine ſport in the turning of the 
Wheel, and cafting out of the Serpents. 


Of Night-Combatants. 


| N\Lubs, Targets, Faulchons, and Maces, char- 
| ged with ſeveral Fires, do make yuur Night- 
Combatants, or are uſed to make place among{t 
| a throng of People. . The Clubs at the Ends are 
| made like a round Pannier with ſmall fticks filled 
with lictle Rockets it: a ſpiral form, glued and fo 

placed that they tire but oneattcr another. The 
| Maces are of divers faſhions, ſome made oblong 
| at 
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at the end : ſome made of 2 ſpiral foxm, but alt 
made hollow, to put in levezal compoſitions, and 
axe boaxed 1n divers plages, which are for ſun- 
dry Rockets and Lances of weak compoſition to 
be fired at pleaſure. The Faulchons are made of 
wood in a bowing form, like the figure A,having 
their backs large to receive many Rockets, the 
head of one near theneck of another, glued and 
faſtend wel together, {© that one being ſpent. 
another may be fired. The Targets are made of 
wooden thin boards, which are channeled in ſpi- { 
ral Lines to contain Primer to fire the Rockets 


. 
» 
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ane after anather, which is all coyercd with thin 
covering of wood or paſiboard, bored with holes 
ſpirally alſo which Rockets myſt be glued and 
made faſt co the place of the Channel. Now iftwo 
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men, theone having a Target in his hand,and che 
other a Faulchon or Mace of Fire, ſhall begin co 
fight, it will appear very pleaſant to the Speta- 
tors: fofby the motion of fighting, the place will 
ſeem to be full of ſtreams of Fire: and there may 
be adjoyned to each Target a Sun or a burni 

Comet with Lances of fire, which will make them 
more beautiful and reſplendent in that aQian. 


Of ſtanding Fires. 
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with ſundry other artiticial Fires, as Pots of Fire 
for the Air, which may caſt forth ſeveral ngures, 
Scutchions, Rockets of divers ſorts,Stars, Crowns, 

| Letters, 
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Letters, and ſuch-like, the borders of which may 


be armed with ſundry Lances of Fire, of ſmall fly- 
ing Rockets, with reports, flames, of ſmall Birds 


of Cypres, Lanthorns of Fire, Candles of divers. 


uſes, and colours in burning, and whatſoever the 
fancy of an ingenious head may allude unto. 


Of Pots of Fire for the Air, which are thrown out of 
one Caſe one after another, of a long continuance. 


M Akea long Trunk, as A G, and by the fide 
A H, let there be a Channel which may be 
ficred with flow primer or compoſition 3 then 
7 nm having charged the 

'" _ Trunk 4 G,with the 
Pots of Fire for the 
Air, at IG EC, and 
make the Trunk AG 
very faſt unto a poſt, 
LAS as IK,give fire at the 
= top, asat A, which 

= burning downwards 

. will give fire to C, & 
{fo throw out that 
Pot in the Air, which 
\ being ſpent, in the 
— mean time the tic 
ol K will burn from B to 
| D, and fo fire E, and 


A throw it out alſo 1n- 
to the Air, and ſo all the reſt one after another will 
be thrown out: and if the Pots of Fire for the Air 
which are caſt out, be filled with diversFi R_ 

they 
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' they will be ſo much the morepleaſant to the Bes 


 cach Angle of the whole Work. . 


Ma Pots of Fire being fired together, do 


Ted with Balls of Fire ; \ 
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holders. Theſe Trunks of Fire do greatly adorn 
a Fire-work, and may conveniently be placed: at 


Of Pots of Fire for the Ground. 


give a fine repreſentation and recreation tg | 
the Spectators, and << ; PFs 

caule a wonderful 
ſhout amongſt the | "= 
common people wck - awageI! 
are ſtanders by z for 
thoſe Pots being fil- 


and flying Serpents :; 
for the Air,they will # ne = 9 
ſo intermix one within another,in fiying here and: 
there a little above the ground, and giving ſuch a " 
volley of reports that the Air will rebound with *: . 
their Noiſe, and the whole place be filled with 
ſundry fireams of pleaſant fire ; which Serpents 
will much occupy thoſe about the place to defend 
themſelves in their upper parts, when they will 
no leſs be bufied by the Balls of Fire which feem 


to annoy their Feet. 


N 
! . 


Of Balls of Fire. 


Heſe are very various, according to a mans. 

| fancy; (omeof which are made with very 
(mall Rockets, the head of one ticd to the neck of 
| T another; 


over with Pitch; except the hole to give fire to 
It; chis Ball will make #ne ſport amongſt the 
ſtanders by, which will take all a fire, and roll 
ſometimes this way,ſometimes that way,between 
the legs of thoſe that are ſtanders by, it they take 
not heed, for the mption will be very irregular 
Cu cÞn4 412 Ba and in the motion 
| _ | will caft forth feve- 

4 ' ralfires with reports. 
In the ſecond kind 
- | there may be a Chan- 
. incl of Tron placed it 
wm divcrs places 1n {pi- 
ER « * © ral manner, againſt 
TY a which may be placed 
as. many (mall.Pecards of Paper as poflible may be, 
he Channel! muſt be full of flow compoſition,and 
may be covered as the former, and made fit with 
his Rockets in the middle :; This Ball may be ſhot 
out of a Mortar-Piece, or charged on the top of 
a Rocket : for in its motion 'it will fly here and 
there, and give many reports in the Air, becauſe 
of 'the diſcharge of the Petards. a 


= 


.--- + Of Fire upon the Water. 


P Laces which are ſituated upon Rivers or great 
Ponds, are proper to make kecreative Fires 
on: and it it be required to make ſome of conlc- 
quence, ſuch may conveniently be made upon 
two Boats, upon which may be buile two Bealts, 
Turrets, Pageants, Caſtles, or (uch-like, to re- 
—_ ceive 
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another: Ttie Ball being made, may be covered. 
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teive or hold the diverſity of Fire-Works that. 
may be made within it, in which may play divers 
Fires, Petards, ec. and caft out many ſimple Gra- 
nadoes, Balls of Fire to burn in the Water, Ser- 
o_ and other things 3 and often times theſe 
ats in their incounters may hang one in ano- 
ther, that ſo the Combatants with the Targets 
and Maces may fight ; which will give great con- 
tent to the Eyes of thoſe which are Looketrs on, 
and in the concluſion fire one another, (for which 
end they were made: by which the dexterity of 
the one may be known in reſpect of the other, 
nd the tripmph and victory of the fight gotten. 
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: Of Bals 


| "Heſe may be made in form of a Ball ſtuffed = 
with other little Balls, glucd round about, | <7 
" Wand filled with compoſition for the Water, which - Y 
T : | fired 
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fiered will produce marvellousand admirable ef- 
fects, for which there muſt be had little Cannons 
of white Iron, as the ends of ſmall funnels ; theſe 
Iron Cannons may be pierced in ſundry places, to 
which holes, may be ſet {mall Balls full of com- 
poſition, for the Water ; which (mall Balls muſt 
be pierced deep and large,and covered with Pitch 


, ceda little quantity 
'. of grain-powder,and 
the reſt of the hole 
nlled up with com- 
polition 3 and note 
further, that thele 
Iron Cannons muſt 
be filled with a flow 
T9 = CES compaltion ., 
ſach which is proper to burn in the Water.: then 


E - holes in the Cannons be an(werable to the hollow 
© Balls, and all covered over with Pitch and Tal- 
* low; afterwardspierce this Ball againſt the grea- 


teſt Cannon (to whichall the lefſer ſhould anfwer) 
unto the compolition, then fire it, and when it be- 

_ gins.ro blow, throw it into the Water, ſo the fire 
coming to the holes will tire the grain-Powder, 
the which will cauſethe Balls to ſeparate, and fly 
here and there, ſometimes two at a time, ſome- 
times three, ſcmctime more , which will burn 
within the Watcr, with great aſtoniſhment and 
content to thoſe which ſee it- 


wo 
Wnt, 


of 


Br +» 


except the hole: in which hole muſi be tirſt pla- 


but 
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| Of Lances of Fire. 


o_—_zy Lances of Fire are made commonly 
with hollow wood to contain ſundry Pe- 
tards or Rockets, as the figure here ſheweth,: by 
which it is cafie to invent others, according to 
ones fancy. Theſe Lances have wooden handles 
that ſo they may. be fafiened at ſome Poſt, ſo that 
they be not overthrown in the flying out of the 
Rockets or Petards: There are leſſer ſorts of Lan-- 
ces whoſe caſes are of three or four foldings of Pa- 
per of a foot long, and about the bignels of ones 
tnger, which are filled with a ' compoſition. for 
Lances. But if theſe Lances be filled with a com- 
polition, then {unto every 4 ounces of powder 
ad 2 ounces of Salt-peter,. and unto that add: r 
WO QPp i Ounce of Sulphur) it 
Wy 2 * willmakeaBrick fire 
:&9 '@ |. red before it be half 
| ſpent, if the Lance be 
_  hered and held toit; 
F .and 1f 20 ſuch Lan- s 
> M98 } ces were placed a- | 
| j RJ bout a great Rocker, 
VE. heed > " and ſhotto a Houſe 
a Ship, it would produce a miſchievous effect. 
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» How to ſhoot a Rocket Horizontal, or otherwiſe. 


"bm 3 4 *< 


Ntothe end of the Rocket place an Arrow 
whieh may not be too heavy,but inſtead of - 

the feathers let that be of thin white Tin plate, 

T 3 and 


ww 
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ſee by the Figure, 
then give fire unto 


how ſerviceable it 
may be. To the head 
14x Of luch Rockets may 

_ be placed Petards, 
Balls of Fire, Granadoes, &c. and. {o may be ap- 
plied to War-like affairs. | 


How a Rocket burning in the Water for a cortaly: 
© time, at laſt ſhall fly np inthe Air with an exceed- 


ing quickpeſs. 


O do this, take two Rackets, "a one equal 


' tothe other, and j joyn them one unto ano- 
cher in the middle at C, in fuch ſort that the fire 


may eaſily paſ#from one to another': it being 


thus done, tiethe'two Rockets at a Stick in D,and 
lt it be hues. _ great, that it may make the 
t : _ "Rockets in the water 

hang, or lic upright, 
| then take a pack- 
= thread, and tie it at 
= G, and-ket; it come 
| double about the 
= Nick DMat H,andat 
that point hang 2 
Buller of ' ſom 
welglt K for then giving fire/at At will burn 


to B, by a ſmall Sepeut: filled there, and tied , 
| the 


and place it upon a 
reſt, as here you may. 


at, and you rmay ſee 


SO > © nw kn Res 'nn 1 65 "era ws i. eG. ______ 
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made in the ledge 
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the end, and coyercd {o that the Water injiite i 


' not, which will fire the Rocket B D,and fo'moun- 


tivg quick out'of the Water by the:laoſe tyiog at 
C, and the Ballet at the pack-thread will leave the 
other Rocket in,the Water, and] {q aicend. like a 
Rocket in the Air, to the admixation of '{uch as 
know not the ſecrecy. , 4 [-1 


Of the framing of the Parts of a F ire: Work together, 
that the ſeveral Works may fire ane dfttr another.' 


NAule a Frame to be made,as A B C D, of two 
| toot {quare every way, or thereabouts, (aC- 
cording to the quantity of your ſeveral :works) 
then may you at each angle have a great Lance bf 
Fire to ſtand, which may caſt out;Pats of Fire,'as 
they conſume ; Upon the ledges AB,BC,and ED, 
may be placed ſmall Lances of Fire,  abauti the 
number of 39 or 60, ſome fide-wife, and others 
upright; between, theſe Lances may be placed 
Pots of Fire ſloping outwards, but made very faſt, 
and covered very.cloſe, that they chance not to 
fire before they ſhould then upon the ledges 
RE,FG, HI, and AD, may be placed your Sour 
ciſons, and behind all the Work may be ſet.ygys 
Boxes of Rockets, in; cach of which you. may 
Pore 6, 9, 12, 9x 29 ſmall Rockets : Now give 


\ fireat 4, (by help of a picce of Primer going from 


one Lance to another) all the Lances will inſtant. 
ly at ogce be lighted, and as ſoon as-the Lance at 
A is conſumed, it, will fire the Changel which: is 
of the frame, which runs.yny 

der the Pots of Fire, and, as the Fire goes along 
io wa T 4 burn- 


burnin Fe. CO. 
Y S2TEL | Catt tort | 
| ws Ky the ' of the "4 g's _ 
ond pentithe Souciſons will be in to 
-DELINg, fiered alſo by a Ch whi order. 
SO, .uponthe fob HG bee = n 
[4g ys are ſpent upon the laſt led - 
ow +: om may bea ſecret channel in the ledge D 
Mo Ay hre the Box of Rockets at K, 6 ma ; 
vox —— reſt one after another 3 which Boxs 
— ” CIS ſeveral Fire-works : for 
Kets of the firſi Box may b 
Serpents,the ſecond with Stars the Arann, 
PREy fourth-with Golden-Rain, and the 6fth 
Ker ſmall flying Sexpents3 theſe mounting one 
eh another,and flying toand fro, will much in! 
is _ the Air'in their aſcending 3 but when 
Keke Rockets diſcharge themſelves above the 
C_ be a moſt pleaſant repreſentation : for 
: ſe Fires will-dilate themſelves in divers beauti 
ul forms,ſomelike the branching of Trees oth A 
like Fountains of Water gliding'in the Air then 
Tke flaſhes of Lightning, orhers like the firs 
ing of Stars, giving great contentment and de- 
light to thoſe which behold them : But if th 
Work be furniſhed alſo with Balons, which 
is the chicteſtin recreative Fire-works) then ſhall 
you ſce aſcending in the air but as it were only a 
vill of Fire,but once the Balon taking fire,the Air 
wil ſeem more than 100 foot fquare full of crawi 
ling and flying Serpents, which will extinguiſh 
_— volley of more than 0O'repoits; and' ſo 
Fil he Air and Firmamen with xboundig 
The 
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232 Artificial Fire-Tozks. » 
The making of which with many other rare 
and excellent Fire-Works, and other pradiles, 
not onely for Recreation, but alſo for Service ; 
you may find in a Book intituled Artificial Fire- 
Wozks, made by Mr. Malthas (a Maſter of his 
Knowledge) and areto be ſold by illian Leak, 
and Fobx Leak, at the Crown in Fleerftreet, be- 
tween the Two Temple-Gates. =: 


_ po 


Concluſion; 


| this Book we have omitted nothing that was 
material in the Original, 'þut bave abundantly 
augmented it in ſundry Experiments. And though 
the Examinations are not ſo full and manifold, yet 
( by way of Brevity_) we have expreſſed fully their 
Subſtance, to avoid Prolixity, and ſo paſt by things 
reiterated. 2 6.15 | 


' DESCRIPTION and USE 
"OF THE 


Double Horrzontal 
D Y A LE 
WHEREBY, 


Not onely the Hour of the Day is ſhewn, 
but alſo the Meridian Line is found. 


And moſt 
Aſtronomical Queſtions 
Which may be done by the GLOBE 

Are. Reſolved. 


| Whereunto is Added R 


The Deſcriprion of the Genera] * 


Horological Ring. ' 
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Invented and Written by W.O. 
LONDON: 


Printed for William Leak and Fohn Leak,at the Crown in 
Fleerſireer, between the Two Temple-Gates, 1674. 
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THE 
DescriPTION and USE 
" OF THE 
Double Hoxzontal Dyal; 


7. Here are upon the Plate 
EEZ4 two feveral Dyals. That 
which 1s outermoſt, is 
an ordinary Dyal, divi- 
ded into hours and 
quarters, and every 
quarter into three parts, 
which arc five minutes 
apiece : ſo that the S 
whole hour 1s under- 
ſtood to contain 60 minutes. And for this Dyal#® ' 
the ſhadow of the upper oblique or flanting edge 
of the Style or Cock doth ferve. 

The other Dyal which is within, is, The Proje- #F 
Gion of the Upper Hemiſphere upon the Plain of the * «WW 
Horizon : The Horizon it felt is underſtood to be Fl 
the innermolt circle of the Limb, and is divided 4% 
on both fidcs from the points of Eaſt and Weſtin- Þ 
to 


'S 


- 


fo degrees noted with 10, 20, 30, &c. as far as 
need requireth + And the centre of the Inſtrument 
Is the Zenith or Vertical point. | 
Within the Horizon, the middle ſtraight Line 
pointing North and South, upon which the Style 
ſtandeth,is the Meridiax or Twelve a Clock Line ; 
and the other ſhort arching Lines on both fides of 
It, are the Heny-Lixes, diſtinguiſhed accordingly 
by their figures; andare divided into quarters by 
the ſmaller Lines drawn between them, every 
quarter containing 15 minutes. 
; TheewoArches which croſs the Hour-Lmes, 
meeting on both ſides in the points of interſe&ion 
of the Six a Clock Lines with the Horizon, are 
the two. Semicircles of the Ecliptick, or annual 
circle of the Sun: the upper of which Arches 
ſerveth for the Summer halt-year, and the lower 
for the Winter half-year, and therefore divided 
into 365 days, which are alſo diſtinguiſhed into 


twelve months, with longer Lines, having their 


names {et down: and into tenths and fifths with 
ſhorter Lines; and the reſt of. the days with 
& pricks, as may plainly be ſeen in the Dial. pg 
And this.is for the ready finding out of the 
w#place of the Sun everyday : and alſo for the ſhew- 
ing of the Sun's yearly Motion, becaufe by this 
motion the Sun goeth round about the Heavens 
in-the compals bf a year, making the four parts 
or. ſcaſons thereof, namely, the Spring in that 
quarter of the Ecliptick which begins at the inter- 
{£Rion on the Eaſt fide of the Dyal, and is there- 
fore called, The Vernal Interſeion. Then the Sum- 
z#er 10 that quarter of the Ecliptick. which begins 
at 
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/ atthe interſe&ion with the Meridiay in the high- 
eſt point next the Zenith. After that, Autumn in 
| that quarter of the Feliptrick which beginneth at 

[ the interſeion on the Weſt-fide of the Dyal,and 

' 15 therefore called, The Autumnal InterſeFion. And 
 laftly, the Yiuter in that quarter of the Ecliphick 
which beginneth at the interſeQion with the Me- 
ridiag 1n the loweſt point next the Horizon. 

But beſides this Tearly CAotion, the Sun hatha 
Dixrnal or Daily Motion, whereby it maketh day 
and night, with all the diverfities and inequali- 
ties thereof : which is expreſſed by thoſe other 

Circles drawn croſs the Hour-lines 3 the mid- 
. dlemoft whereof, being grofſer chan the reſt, 
/ meeting with the Ecliptickin the points of the 
\, Vernal and Antumnal InterſeGions, is the Equino- 
' fials andthereft on bothyſides of it are called the 
} Parallels, or Dizxrnal Arch of the Sun, the two 
. Ontermoſt whereof are the Tropicks, becaule in 
/ them the Sun hath his furtheſt Digreſſion or Decli- 
| mation from the EquinoGial, which is degrees 
, 233, and thence beginneth agaiii to return'to- 
; wards the EquinoGial. The upper of the two $ 
Tropicks in this our Northern Hemiſphere, is the 
Tropick of Cancer, and the Sun being in it 15 high= # 
' eſt into the North, making the longeſt day of 
Surmmer : And the lower next the Horizon is the + 
Tropick of Capricorn and the Sun being init, is 
loweſt into the Soxth, making the ſhorteſt day of 
Winter. | | BE. 

Between the two Tropicks and the EquinoGjtal, 
infinite ſuch Parallel Circles are underſtood to be 
contained : for the Sun in what point ſoever " 
tne 


"7 
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the Ecliprich it is carried, deſcribeth by his Station 
a Circle parallel to the EyzineGialz yet thoſe Pa- 
rallels which are in the Inſtrument,chough drawn 


ſufficient todire& the Eye in imagining and tra- 
cing out through every day of the whole year in 
the Ecliptick a proper Circle which may be the 
Diurnal Arth of the Sun for that Day : For upon 
the right eſtimation of that imaginary Parallel 
doth the manifold Uſe of this Inſtrument eſpeci- 
ally rely, becauſe the true place of the Sun all that 
day is in ſome part or point of that Circle. Where- 
fore for the better conceiving and bearing in 
mind thereof, every fifth Parallel is herein made 
a little grofſer than che reſt. 


the Upright Shadow. 


and comprehend the Courſe of the $un throughout the 


, a #01, may be the firſt Uſe of this Inſtrument. 


0 ' To find the Declination of the' San every Day. 
Look the day of the month propoſed in the E- 


Eliptick, and mark how many degrees the prick 
ſhewing that day is diſtant from the EquinoGtial, 


or South, 
——_ Example 


< Either on the Summer or Winter fide, viz. North; 
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but to every ſecond degree of Declination, may be ' 


For this inner Dyal ſerveth the ſhadow of the | 
upright edge of the Style, which I therefore call 


And thus, ” the Eye and View onely to bebold k 
whole Tear, both fir bis Annual and Diurnal Me- b; 


& 
| 
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Example r. What will the Declznation of the 
Sun be upon the 11th day of Auguſt ? Look the 
11th day of Arguſt, and you (h:1| find it in the 
6th circle above the EquinoCtial : Now becauſe 
each Parallel ftandeth (as hath been ſaid before) 
for two degrees, the Sun ſhall chat day decline 
Northwards 12 degrees. 

Example 2. What Declination hath the Sun 
upon the 24 day of Marck 2 Look the 24 day of 
March , agd you ſhall find it between the ſecond 
and third Northern Parallels, as it were an halt 
and one fifth part of that diftance from the (&- 
cond ; Reckon therefore four degrees for the 
two'circles, and one degree for the halt ſpace : So 
ſhall the Suns Declination be five degrees, and a- 
bout one fifth part of a degree Northward, that 
ſame day. 

Example 3. What Declination hath the- Surt 
upon the 13 day of November ? Look the 13 day 
of November, and you ſhall find it below the Equi- 
noCial ten Parallels,and about one quarter,which 
is 20 degrees and an half Southward. So much 
is the Declination. And according to theſe Ex- 
amples judge of all the reſt. 


usSE UL... 


To find the Diurnal Arch or Circle of the Suns courſe 
every days | 


The Sun every day by his motion (as hath been 
faid) deſcribeth a Circle parallel to the Equino- 
&ial, which is either one of the Circles in the Dy= 

= al, 
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al, or ſomewhere between two/'of them. ' Firſt 
therefore ſeck the day of the month, and'if it fall 
upon one of thoſe Parallels, that is the Circle of 
the Suns coutſethat ſame day : But if it fall be- 
tween any two of the Parallels, imagine in your 
mind, and eſtimate with your eye, another paral- 
Icl through that point between thoſe two paral- 
os keeping ſt] the ſame diſtance from cach of 
Cncm, 

As in the firii of the three former Examples, 
The Circle of the Suns courſe upon Azguft 17. 
ſhall be the very ſixth Circle above the Equino- 
Cial towards the Centre. 

In exawple 2. The Circle of the Suns courſe 
upon the 24 of March ſhall be an imaginary Cir- 
cle between the ſecond and third Parallels, till 
keeping an half of that ſpace, and one fifth part 
more of the reſt, from the ſecond. 
| In example 3. The Circle of 'the Suns courſe 
b: '  __ upon the 13 of Novem. ſhallbe an imaginary Cir- 
* clebetween the xoth and 1 1th Parallels below the 
[ Equino&ial, fill keeping one quarter of that 
tipace from the tenth. * ak | 
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To find the Riſing and Setting of the Sun every day. 


Seek out (as was laft ſhewed) the imaginary 
Circle or Parallel of the Suns courſe for that day, 
and mark the point where jt meeteth with the 
Horizon, both on the Eaft and Fe ftdes, tor that 
is the very point of the Suns Riling and — 
* tnal 
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that ſame day, and the hour-lines which are on 
both tides of it, by proportioning the diſtance- 
rea{onably, according to 15 minutes for the quar- 
ter of the hour, will ſhew the hour of the Suns 
Riſing on the Eaſt ſide, and the Suns Setting on 
the Well fide. 


USE V. 


To know the reaſon and manner of the Tucreafing and 
Decreaſing of the Days and Nights throughout the 
whole ear. 


When the Sun is in the Equinodtial, it riferh 
and ſetteth at 6 a clock : for in the inſtrument the 
interſection of the Equino@ial and the Ecliptick 
with the Horizon, 1s in the 6a clock Circle on 
both fides. But if the Sun be our of the Equi- 
nodal, declining toward the North, the interſe- 
Qions of the Parallel of the Sun with the Horizon 
1s before 6 in the morning,and after 6 in the even- 
ing: and the Diurnal Arch greater than 12 hours, 
and fo much more great, the greater the Northern 
Declination is. Again, it the Sun be declining 
coward the South. the interſections of the Paral- 
Icl of *the Sun with the Horizon is after 6 in the 
morning, and before 6 in the evening : and the 
Diurnal Arch leſſer then 12 hours; and by lo 
much leſſer, the greater the Southern Declina- 
tion 1s» 

And in thoſe places of the Ecliptick in which 
the. Sun moſt ſpeedily changeth his Declinarion, 
the levgth alſo of the day is moſt altered : and 
u 2 where 
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EquinoQial chavging the Declination, but little 
altered. As for example : When the Sun is near 
unto the EquinoQial on both ſides, the days in- 
_ creaſe and alſo decreaſe ſuddenly and apace 3 be. 
cauſe in thoſe places the Ecliptick inclineth to the 
EquinoGEtial in a manner like a ſtraight Line, ma. 
king ſenfible declination. Again, when the Sun 
is near his greateſt declination, as in the height of 


tor a good time as it were at one ftay, becaulſein 
choſe placcs the Ecliptick is in a manner parallel 


bnt little,. ſcarce altering the declination : And 
becauſe in. thoſe two times of the year the Sun 
ſtandeth as it were {till at one declination, they 
are called the Summer Solſtice, and Winter- Solflice, 
And in the wean ſpace the nearer every place is to 
or EquinoGial, the greater is the diverſity of 
AYsS- 

Wherefore we may hereby plainly ſce that the 
common received opinion, that in every month 
the days do equally increaſe, is erronious. 


S @ant from the Equinoctial, the day on the one 
{ide is equal to the night on the other fide. 


USE VI. 


To find bow far the Sun Riſeth and Setteth from be 
» true Eaſt and Weſt Points, which is called the Suns 
Amplitude Orttve and Occaſive. 


Seek out (as was ſhewed in Uſe III.) the ima- 
ginary 


where the Ecliptick goeth moſt parallel to the 


Summer, and the depth of Winter, the days keep | 


to the Equinodtial, the length of the day allo is 


Alſo we may (ce that in Parallels cqually di- ' 


mma AE ann Ao. 
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ginary Circle or Parallel of the Suns courſe, and 
the points of that Circle in the Horizon, on the 
Eaſt and Weſt fides cutteth the degree of the Am-_ 
plitude Ortive, and Occaſive. 


USE VII. 
To find the Length of every Day and Night. 


Double the hour of the Suns ſetting, and you 
{hall have the length of the Day 3 and double the 
hour of the Suns riting, and you ſhall have the 
length of the Night. | 


USE VIIL 


To find the true place of the Sun upon the Dyal, that 
i, the point of the Inſtrament which anſwereth to 
the place of the Sun in the Heavens at any time, 


which i the ground of all the Queſtions following. 


If the Dyal be fixed upon a Poſt, look what a 
clock it is by the outward Dyal, that is, look what 
hour and part of the hour the ſhadow of the ſlant+ 
ing edge of the Style ſheweth in the outward 
Limb, Then, behold the ſhadow of the upright 
edge, and mark what point thereof is upon that 
very hour and part in the inner Dyal among the 
Parallels, that point 1s the true place of the Sun 
at the ſame inſtant. | 

It the Dyal be not fixed, and you have a Me- 
ndian Line noted in any Window where the Sun 
ſhineth : place the Meridian of your Dyal upon 
tie Meridian Line given, fo that the top of the 

| u 3 Styic 
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Style may point into the North, and fo the Dyal 
is aSit were fixed, wherefore by the former Rule 
you may find the place of the Sun upon it. 

Tf the Dyal be not fixed,neither you have a Me- 
ridian Line, but you know the true hour of the 
day exatly : hold the Dyal even and parallel to 
the Horizon, moving it till the ſlanting edge of 


. the Style caſt his ſhadow juſtly upon the time or 


hour given 3 for then the Dyal is truly plactd, as 
upon a poſt. Seek therefore what point of the 
upright ſhadow falleth upon that very hour, and 
there is the place of the Sun. 

But if your Dyal be loofe, and you know nei- 
ther the Meridian nor the time of the day Firſt, 
by the day of the month in the Ecliptick, tind the 
Suns Parallel or Diurnal Arch for that day, then 
holding the Dyal level to the Horizon, move ic 
every way until the flanting ſhadow of the Style 
in the outward Limb, and the upright ſhadowin 
the Suns Diurnal Arch, both ſhew the very ſame 
hour and minute; for that very point of the Suns 
Farallel which the upright ſhadow cutteth, 1s the | 
true place of the Sun on the Dyal at that preſent. | 

But note that by reaſon of the thickneſs of the | 
Style,and the bluntnefs of the angle of the upright | 
edge,the Sun cannot come unto that edge for ſome | 
ſpace before and after noon. And fo during the 
time that the Sun ſhineth not on that upright edg 
the place of the Sun in the Dyal'cannot be found. 
Wherefore they that make this kind of Double 


| Dyal, areto be carefu] to file the upright edge of 


the'Style as thin and ſharp as poſſible may be. 
That which hath here been:taught —_— 
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the finding out the Suns true place in the Dyal» 
ought perte&ly to be underſtood, that it may be 
readily and dexterouſly praiſed, for upon the 
true performance thereot dependeth all that fol- 
loweth. 


USE IX 
To fiad the Hour of the Day. 


If the Dyal be faſtened upon a Poſt, the hours 
by the outward Dyal or Limb, is known of eve- 
ry one, and the upright ſhadow in the Suns Pa- 
rallel or Diurnal Arch will alſo ſhew the very 
{ame hour. | | 

But if the Dyal be looſe, cither hold it or ſet it 
parallel to the Horizon, with the Style pointing 
into the North, and move it gently every way, 
until the hourſhewed in bothDyals exactly agrec- 
ethz or which 1s all one, find out the true place of 
the Sun upon the Dyal, as was taught in the for- 


- mer queſtiion,tor that point amang the hour-lines 


ſheweth the hour of the day. 


USE X. 


To find ont the Meridian, and other points of the 
Compaſs . ; 


Firſt you muſt ſeek thetrue hour of the day (by 
the laſt queſtion) for in that fituation the Meri- 
dian of the Dyal ftandeth directly North and 
South : and the Eaft pointeth into the Eait, and 
the Weſt into the Welt, and the rett of the points 
may be given by allowing degrees 1 1% unto every 
point of the Compals. u x4 uSE 
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USE XI. 


. To find ont the Azimuth of the Sun, that is, the di- 
ſtance of the Vertical Circle, in which the Sun i 
at that preſcut from the Meridian. 


Set your Dyal upon any plain or flat, which is 
arallel to the Horizon, with the Meridian point- 
10g directly North or South, as was laſt ſhewed : 
then follow with your Eye the upright ſhadow 
in a ſtraight Line, till it cutteth the Horizon: for 
the degree in which the point of interſection is, 
ſhall ſhew how far the Suns Azimuth is diſtant 
from the Eaft and Weſt points, and the Comple- 
ment thereof unto go, ſhall give the diſtance 
tacrcok from the Meridian, | 
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To find out the Declination of any Wall upon which 
the. Sun ſhineth \ that is, how fav that Wall ſwer- 


veth from the North or South, either Eaſtward or 
Weſtward. 


Os |. nas an as R MM. _ _D_—f* fa 


Take a board, having one ſtraight edge, and a 
Line {tricken perpendicular upon 1t 3. apply the 
{treight edge unto the Wall at what time the Sun 
b -- ſhincth upon it, holding the board parallel to the 
is . Horizon: Sct the Dyal thereon, and move it gent- 

ay ly every way, until the fame hour and minute be 
(hewed in both Dyals, and ſo let it ſtand : then if 
the Dyal havc one of: the fides. parallel to the Me- 
rjdian tirike a Linc along that fide upon the board 

| WW croſſing 
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croſſing the perpendicular, or eiſe with a Bodkin 
make a point upon the board, at each end of the 
Meridian, and taking away the inſtrument from 
the board, and the board from the wall,lay a Ru- 
kr to thoſe two points, and draw a line croſſing 
the perpendicular : for the angle which that line 
maketh with the perpendicular, is the angle of the 
declination of the Wall. And if it bea right an- 
gle, the wall is exactly caft or welt : but if that 
line be parallel to the perpendicular, the wall is 
dire& north or ſouth, without any declination 
at all. | 

You may alſo find out the declination of a wall 
if the Dyal be fixed on a Poſt not far from that 
wall, in this manner: Your board being applied 
to the Wall,as was ſhewed, hang up a thread with 
a plummet, ſo that the ſhadow of the thread may 
upon the board croſs the perpendicular line, make 
two pricks in the ſhadow,and run inftant]y to the 
Dyal.and look the horizontal diſtance of the Suns 
Azimuth or upright ſhadow from the Meridian. 
Then through the two pricks draw a line crofſing 
the perpendicular : and upon the point of the in- 
terſeRion make a Circle equal to the Horizon of 
your Inſtrument; in which Circle you ſhall from 
the line through the two pricks meaſure the Ho- 
rizontal Diſtance of the Upright Shadow or Azi- 
muth from the Meridian,that way toward which 
the Meridian is: draw a line out of the centre to 
the end of that Arch meaſured : and the angle 
which this laſt line maketh with the perpendicu- 
lar, ſhall be eqgal to the declination of the wall. 


uSE 
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USE XII. 


How to place the Dyal upon @ Poſt without any other 
Diredion, but it ſelf. 


Set the Dyal upon the Poſt, with the Stile into 
the North, as near as you can gueſs: then moye 
it this way and that way, till the ſame hour and 
minute be ſhewed, both in the inward and out- 
ward Dyals by the ſeveral ſhadows, as hath bcen 
already taught, for then the Dyal ftandeth in its 
trueſt ſituation ; whercfore let it be nailed down 
in that very place. h 


USE XIV. 
To find the height of the Sun at high noon every day, 


Seek out the Diurnal Arch or Parallcl of the 
Suns courſe for that day, (by Uſe III.) and witha 
pair of Compaſſes, ſetting one foot in the centre, 
and the other in the point of interſeion of that 
Parallel with the Meridian, apply that ſame di- 
ſtance unto the Semidiameter divided : for that 
meaſure ſhall therein ſhew the degree of the Suns 
altitude above the Horizon that day at high noon. 


| USE XV. 
To find the height of the Sun at any bour cr time of the 
day. 
Seek out the Diurnal Arch, or Parallel of the 


Suns courſe for that day ; and mark what peg 
O 
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of it is in the very hour and minute propoſed. 
And with a pair of Compaſſes, ſetting one foot | 
in thecentre, and the other in that point of the | 
Parallel, apply the ſame diſtance upon the Semi- 
diameter divided : for that meafure ſhall ſhew the 
degree of the Suns altitude above the Horizon at 
that time. 

And by this means you may finde the height of 
the Sun above the horizon at every hour through- 
out the whole year, for the making of Rings and 
Cylinders, and other Inſtruments, which are uſed 
to ſhew the hour of the day. 


USE xVvVI. 


The height of the Sun being given, to find out the 
hour, or what it is a Clock: | 


This is the converſe of the former : Scek there- * lf 
fore in the Semidiameter divided, the height of . .,- + 
the Sungiven : and with a pair of Compaſles,fet- *; 
ting one foot in the centre, and the other at that 
height, apply the ſame diſtance unto the Dijurnal 
Arch or Parallel of the Sun for that day : for - 
that point of the Diurnal Arch npon which that 
ſame diſtance lights, is the true place of the Sun 
upon the Dyalz and ſheweth among the hour- 
lines the true time of the day. 


| USE XVII. 
Conſiderations for uſing the Taſtrument in the uight. 


In ſuch queſtions as concern the night, or the 
S time 


16 The Defcription and Uſe of the 
tune before Sun-rifing and after Sun-fetting, the 
Inſtrument repreſenteth the lower Hemiſphere, 
wherein the Southern Pole is elevated. And there- 
fore the Parallels which are above the Xquino- 
Qial towards the centre, ſhall be for the Southern 
or Winter-Parallels: and thoſe beneath the Equi- 
noQial for the Northern or Summer-Parallels; 
and the Eaſt ſhall be accounted tor Welt, and the 
Weſt for Eaſt ; altogether contrary to that which 
was before, when the Inſtrument repreſented the 
upper Hemiſphere. 


USE XVIII. 


To find how many degrees the Sun is under the Ho- 
rizon at any tame of the night. 


Seek the Declination of the Sun for the day 
 _ propoſed,(by Ule II.) andat the ſame declination 
E *- thecontrary ſide, imagine a Parallel for the Sun 
ugh E*., 

|. -+ #+».hat night, and mark what point of it isin the 
| * af&very hour and minute propoſed: And with a pair 
E, F "£ 


of Compaſſes, ſetting one foot in the Centre, 
- 2 that ſame diſtance unto ' the Semidia- 


and the other in that point of the Parallel, 
meter divided : for that meaſure ſhall ſhew the 
degree of the Suns depreſſion below the Horizon 
0 at that time. 
g USE XIX. 


A 
I To find out the length of the Crepuſculum, or Twy- 
_ By light every day. 


is 
- 


Seck the declination of the Sun for the day pro- 
poſed 
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poſed, (by Uſe IL.) And at the fame declination 
on the contrary fide, imagine a Parallel for the 
Sun that night : And with a pair of Compaſſes, 
ſetting one foct in the Centre, and the other at 
72 degrees upon the ſemidiameter divided, apply 
that ſame diſtance unto the Suns Nocturnal Pa- 
rallel : for that point of the Parallel upon which 
_ that ſame diſtance ſhall light, ſheweth among the 
hour-lines the beginning of the Twilight in the 
morning, or the end of the Twilight in the even- 
Ing. 

USE XX. - | 
If the day of the month be not known, to find is out 
by the Dyal. 


For the working of this Queſtion, either the 
Dyal muſt be tixed rightly on a Poſt, or elſe you 
muſt have a true Meridian Line drawn in fome 
Window where the Sun ſhineth; wherefore ſap- 
poling the Dyal to be juſtly ſet, either upon the _ 
Poſt, or upon the Meridian, Look what a clock it * 
is by the outward Dyal, and obſerve what point 
of the upright ſhadow fallech upon the very fame 
minute in the inner Dyal, and through that fame 
point imagine a Parallc] circle for the'Suns courſe, 
that Imaginary Circle in the Fchiptick ſhall cut 
the day of the month. 
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I. The Deſcription of it. 


His Infirument ſerveth as a Dyal to find the 

hour of the day, not in one place onely (as 

the moſt part of Dyals do ) but generally in all 

Cauntreys lying North of the EquinoQtialz and 
therefore I call it, The Gexeral Horological Ring, 

Ic confiſteth of two Brazen Circles, a Diame- - 
ter, and a little Ring to hang it by. 

The two Circles are ſo made, that though they 
are to be ſet at right angles when you uſe the In- 
ſtrument 3 yet for more convenient carrying, they 
may be one folded into the other, 

The leſſer of the two Circles is tor the Equino- 
ial, having in the midfi of the inner fide or 
thickneſs a line round it, which is the true Equi- 
nocaal Circle, divided into twice 12 houxs,from 
the two oppoſite points in which it is taſtened 
within the greater. 

The greater and outer of the two Circles is the 
Meridian : One quarter whereof, beginning at one 
of the points in which the Equinoctial is hung,is 
divided into go degrees, 

The Diameter is faſtened to the Meridian in 
two oppolite points or poles, one of them being 
the very end of the Quadrant, and is the North 
Pole : Wherefore it is perpendicular to the Equi- 
noGQial, having his due poſition. The Diameter 1s 
broad. and ſlit in the middle, and about the flit on 
both ſides are the months and days of the yuw_ 
And 


And within this ſlit is a little ſliding Plate pierced 
through with a ſmall hole :- which hole in the 
motion of it, while it is applied to the days of the 
year, repreſenteth the Axis of the World. 

The lictle Ring whereby the Inſtrument hang- 
eth, is made to flip up and down along the Qua- 
drant : that fo by help of alittle Tooth annexed, 
the Inſtrument may be rectified to any Elevation 


of the Pole. 
IL. The Uſe of it. 


N uſing this Inſtrument, 1. The tooth of the - 

little Ring muſt carefully be ſet to the height of 
the Pole in the Quadrant, for the place wherein 
you are. 

2. The hole of the ſliding plate within the lic, 
muſt be brought cxaQly to the day of the month. 

3+ The EquinoGial is to be drawn out, and by 
means of the two ſtuds in the Meridian ſtaying it, 
it is to be ſet perpendicular thereto. | 
| 4+ Guels as near as you can at the hour, and 
turn the hole of the little Plate toward it. 

Laftly,Hold the Iyftrament up by the little Rig 
that it may hang freely with the NorthPole thereof 
toward the North, and move it gently this way 
and that way, till the beams of the Sun ſhinin 
thorow that hole,fall upon that middleline with- 
in the EquinoGtial: for there (hall be the hour of 
the day : And the Meridian of the Inſtrument 
ſhall hang directly North and South. | 


T his or any other Mathematical Inftrument cither in Silver, 
Braſs,or Wood, are exatly made by H1)lkiah Bedford, 
, in Fleetftxeer, near Ferter-Lane End, 
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